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Abstract 



This paper is the second of a series of four reports that document 
the achievement monitoring component of a three-year study on the 
acquisition of addition-subtraction problem-solving skills by young 
children. A set of performance objectives contained in or ancillary 
to ten instructional units on sentence-siting for verbal problems 
and algorithms specified test content. Tests measuring group progress 
toward these objectives were administered after each unit. Data for 
the tests given after the three units covered in the fall semester of 
grade 2 are presented in this paper. The scores for each objective, 
developed using matrix sampling procedures , Indicated satisfactory 
progress on all but three objectives for which mastery had been ex- 
pected. These objectives involved sentence-writing for the numbers 
0-20* Performance on the other objectives was generally satisfactory 
and in fact frequently surpassed expectations relative to Instruction, 
particularly for objectives associated with the numbers 0-99. 

( 
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Introduction 



The Mathematics Work Group of the Wisconsin Center for Education 
Research Is presently conducting a program of research focused on 
children's acquisition of concepts and skills related to addition and 
subtraction of whole numbers. A major aim of mathematical Instruction 
Is to enable students to acquire concepts and skills requisite for 
solving problems of many types. A goal of our current research Is to 
understand how pedagogical and psychological factors are related to 
their acquisition. 

The Interrelationship of pupil performance on selected arithmetic 
skills, pupil cognitive processes, Instructional materials, and teachers' 
classroom behaviors Is depicted In Figure 1. Using this framework, we 
are proceeding to: 

1. Identify important addition and subtraction skills; 

2. review past empirical data or collect new data on these 
skills; 

3. re-examine these mathematical skills and hypothesize how they 
are related to underlying cognitive skills; 

4. examine the Instructional materials designed to teach these 
skills; and 

5. conduct a series of empirical studies on the appropriateness 
of particular teacher classroom behaviors, the appropriate- 
ness of Instructional materials, and the relationship of 
specific cognitive skills to mathematical skills. 
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Figure 1. Factors Influencing pupil performance. 
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The work of the Mathematics Work Group is built around the concep- 
tual framework exemplified in Figure 1. The empirical and theoretical 
investigations generally involve two or more of the factors depicted 
and have been organized into four major categories. These are a concep- 
tual paper series, a set of short empirical studies, a major longitudinal 
study, and an invitational conference of scholars. 

This paper is one of a series of summary reports from the longitu- 
dinal study. Approximately 180 students In three schools were identified 
as subjects for the study. One school with about 60 students chose not 
to continue into the second year of the study. Thus, about 120 children 
were followed for three school years. Pupil performance was measured in 
several ways: 

1. Individual interviews. At several times during each school 
year, individual children were administered a set of problem 
tasks dealing with addition and subtraction. The interviewer 
attempted to ascertain the children's solution strategy, 
correctness of answer, type of errors made, and modeling 
procedures. 

2. Group-administered paper-and-pencil tests. There were two 
categories of tests: 

a. Achievement monitoring. These tests measured pupil pro- 
gress toward a set of performance objectives contained 
in the instructional materials. By means of matrix 
sampling procedures, estimates were made of group 
performance. Achievement monitoring tests were given 
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shortly after the completion of the instructional units 
related to arithmetic objectives, 
b. Topic inventories. These were very short tests that 

measured pupil progress toward mastery of the objectives 
of a specific Instructional unit or topic. Every subject 
took the same test, resulting in a measure of Individual 
performance. 

Each topic inventory was given only once, providing a measure of perform- 
ance on a few objectives at a single point in time; in contrast, there 
were repeated administrations of the same achievement monitoring test, in 
order to examine change in performance over time on a broad set of objec- 
tives. 

Instruction and classroom environment were assessed by direct class-* 
room observation of teacher actions, pupil behaviors, and instructional 
materials. A trained observer was present each day the Instructional 
units, or topics, dealing with arithmetic objectives were used. Organiza- 
tional and grouping measures were noted, along with interactions between 
teacher and pupils and among pupils. Measures of pupil engaged time were 
estimated by observing six target students. 

The purpose of this paper is to report the administration of and re- 
sults for the achievement monitoring tests given to grade 2 students 
during the fall semester of the second year of the study in the period 
October 1979 through February 1980. The tests were administered following 
instruction in the three sentence-writing topics (S-4, S-5, and S-6). The 
paper has four major sections: background information on the subjects and 

ERIC 



Instructional nattrlals^ description of the three-year achievement moni- 
toring plan and the teats » report of the data collection procedures » and 
discussion of the results* Samples of the tests » administrator's manuals » 
and complete item and test statistics appear in the appendices. 

Background Information 

Subjects 

The subjects nere 120 second-grade students in six classes from two 
elementary schools in predominantly middle class areas. 

Curriculum Materials and Instructional Oblectives 

Each of the schools used as their mathematics curriculum the Develop- 
ing Mathematical Processes (DMP) program (Romberg, Harvey , Moser, & 
Montgomery, 1974). Ten nev instructional topics on addition-subtraction, 
to be Integrated into the regular DMP sequence of topics, had been developed 
for the three-year study. The topics covered during the fall semester of 
grade 2 were S-4, S-5, and S-6 Which were sentence-writing topics; three 
sentence-writing topics (S-1, S-2, and S-3) lAich included the same ob- 
jectives had been completed in grade 1. For the spring semester of grade 2 
and first months of grade 3, four algorithm topics (A-1 through A-4) were 
taught. Instruction in other DMP topics was carried out as usual In all 
three grades, except for topics replaced by the ten special topics. 

The ultimate goal of the ten topics was that children develop effi- 
cient problem-solving behavior in addition and subtraction problem situa- 
tions. The specific skills believed to result In this behavior are the 
ability to symbolise verbal problems In the form of written addition or 
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subtraction sentences and the ability to retrieve addition and subtrac- 
tion "facts" and/or use addition-subtraction algorithms. 

The content of the three topics taught in the fall semester of 
grade 2 is summarized here: 

Topic The simple joining, separating, and part-part-^ole 

situations already introduced were varied by increasing the complexity 
of wording and context and by varying the position of the unknown part 
for Joining and separating such that the situation was not directly trans- 
latable into a canonical sentence, i.e., '"missing addends or subtrahends" 
were presented. Open sentences 0-20 were practiced, with stress on the 
11-14 facts, and the noncanonical form was Introduced. 

Topic S-5 . Comparison situations were focused on, including the 
use of the part -part-whole ?hart in analyzing them. Also, separating 
situations in which the whole is unknown were covered; that is, 'hnissing 
minuends." Open sentences 0-20 were reviewed, with emphasis on the 
canonical form. 

Topic S-6 . Mastery of all three objectives was expected at the end 
of S-6, in which all the sentence-siting situations and the open sen- 
tences were reviewed. 

The skills covered in these three topics were expressed formally by 
the following instructional objectives common to all six sentence-siting 
topics: 

1. Given an open problem situation involving the numbers 0-20 that 
is solvable by using either addition or subtraction, writes a 
sentence that represents the situation. 
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a 

2. Given an open sentence of the form a + b - [J ot -f b involving 
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the numbers 0^20 solves It. 



a 



3. Given an open sentence of the form a - b - Q or - b involving 
the numbers 0-20 » solves it. 

Of the many objectives included In the regular DMP topics taught 
In grade 2^ only those which developed the notions of numerousness^ 
ordering^ and place value for the numbers 0-99 vere essential 
in terms of the present study » since this content was prerequisite 
to the objectives of the algorithm topics. These prerequisite objectives 
were: 

1. Given a set of 0-99 objects (or the spoken number), represents 
the numerousness of that set by writing the appropriate number. 

2. Given a number 0-99, represents it physically or pictorially. 

3. Given a set of numbers 0-99, orders them. 

4. Given a number 0-99, written in compact /expanded notation, 
writes it in expanded /compact notation. 

Instruction 

Instruction in the sentence-writing topics S-4, S-S, and S-6 occurred 
in the period from October 1979 to February 1980 for all classes except the 
lowest achievement group in school 1 which completed S-6 in mid-March 1980. 
The topic pertaining to numerousness, ordering, and place value for the 
numbers 0-99 was completed Just after S-6. The teachers cooperated with 
the request that the three S topics be taught according to the specifica- 
tions in the instructional materials. 



basic facts 0-10 were emphasized in S-1 through S-3. 
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The mathematics classes were homogeneously grouped at school 1 into 
four levels. The two classes In school 3^ were heterogeneously grouped. 
(School 2 did not participate In the study after the first year.) 

The time allowed for mathematics was: 

school 1^ four classes 35-tnlnute periods dally 

school 3f two classes 45-inlnute periods dally 

It had been suggested that each topic be covered In about three weeks. 
The actual range of time spent by the six classes appears In Table 1 and 
Indicates that for S-4 and S-5 most classes spent more than the recommended 
time. This occurred primarily because teachers expected students to master 
the material at S-4 and /or S-5 and were uncomfortable about moving on, even 
though mastery was not required by the program specifications until S-6. 
Since there was much variability among classes in the amount of time per 
topic. Interesting relationships to achievement might be demonstrated. 
However, no attempt to do so will be made in this report ^Ich is concerned 
with performance of the total population. 

Achievement Monitoring Plan and Tests 

Overview of the Three-Year Plan 

Figure 2 presents an overview of the achievement monitoring plan for 
the three years of the study. All objectives on ^ich performance was 
assessed are listed in abbreviated form with an indication of the points 
in time when instruction occurred, when mastery was expected, and 
achievement was monitored. The schedule called for 11 test times: the 
baseline test and a test after each instructional topic. 
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Table 1 

Time Spent on Instruction In Sentence-writing Topics 



Topic Minimum Average Maximum 

S-4 675 mln., 19 days^ 842 mln., 26.3 days 1063 mln., 33 days 

S-5 425 rain., 15 days 609 mln., 18.8 days 905 mln., 27 days 

S-6 349 mln., 12 days 462 mln., 14.5 days 666 mln., 20 days 



Minutes and days do not necessarily represent the same class. 
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Egfce 2. Overview of Achievement Monitoring Plan. 
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Following the general rule that objectives should be assessed both 
prior to and following instruction, yet avoiding test situations which 
would be overly frustrating or extremely easy for the students, four over- 
lapping test periods were identified and objectives added to or dropped from 
the achievement monitoring schedule accordingly. The four test periods 
covered the middle of grade 1 to the end of grade 1 (baseline through S-3), 
the middle of grade 1 to the middle to grade 2 (baseline through 8-6)^ the 
beginning of grade 2 to the middle of grade 3 (S-4 through and the 

middle to grade 1 to the middle of grade 3 (S-1 through A-4). Achievement 
was assessed a minimum of four times and a maximum of 11 times per objec- 
tive. 

In order to limit the time any student spent in a testing situation 
and yet to gather a maximum amount of information about progress toward 
each objective, a matrix sampling plan based on earlier work in this 
area wad followed (Romberg & Braswell, 1973). All students In each class 
were assigned randomly to one of three test groups. Each test group was 
then assigned one of three test forms for each administration period. 
Each objective was represented by items on at least two and usually all 
three of the test forms. A description of the tests is given in the follow- 
ing section. 

The objectives included in the achievement monitoring program were 
classified as (1) prerequisite instructional objectives, i^ich were those 
considered necessary for achievement of the objectives of the S and A 
topics, (2) instructional objectives for the S and A topics, and (3) non- 
instruct^nnal objectives. The noninstructional objectives pertained to 
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skills which were not formally taught In the regular BMP program or the 
S and A topics. However » since there was potentially a relationship 
between growth in these skills and progress on the formal instructional 
objectives, they were Included in the test program. The nonl istructional 
skills were: 

1. problem-solving 0-20 and 0-99 

2. counting on and counting back 

3. recall of basic addition-subtraction facts under a speeded 
test condition 

4. use of addition-subtraction algorithms under a timed test 
condition 

The problem-solving objectives were created for achievement monitoring 
because the instructional objectives stated for the S and A topics speci- 
fied sentence-writing skills and open sentence/algorithmic skills as dis- 
crete objectives but did not actually express as objectives the ability 
to integrate these skills in problem-solving situations. Assessment of 
problem-solving per se was also of interest because these data paralleled 
that gathered in the individual interview component of the study • 

The objectives were also organized in terms of general mathematical 
content areas such as numerousness, ordering , and open sentences. (See 
Figure 2.) Each of these areas represented what may be. thought of as a 
composite objective. For example, in the area of numerousness, there was 
an individual objective related to writing 0-99 and another objective for 
representing 0-99; xAien these two objectives were treated as one, they 
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formed a composite objective called numerousness. The composite objec- 
tives will be used In later analyses In which aggregate data are desirable 
t!o reduce the number of variables. In che present paper, the discussion 
primarily concerns Individual objectives. 

The sentence-writing objectives were stated as composite objectives 
In the Instructional materials; that Is, there was no explicit breakdown 
Into Individual objectives for each problem type, such as joining, separat- 
ing and comparison. For two reasons, the sentence-writing objectives were 
broken down Into several discrete objectives, each reflecting a different 
problem situation: first, the various problem situations were introduced 
at different points In the sequence of sentence-writing topics; second, 
and more importantly, the achievement monitoring data will eventually be 
Integrated with data from the interview component of the study which was 
gathered and analyzed In terms of problem type. 

Objectives Assessed In Grade 2 (Fall) 

The prerequisite Instructional objectives and the Instructional objec- 
tives for the S topics Included in the test program for grade 2 (fall) were 
stated In full In the first section. Since two of the four algorithm topics 
would be covered during the spring semester of grade 2, the three objectives 
for those topics were also assessed during the fall semester of grade 2 for 
baseline purposes. These objectives, which are the same for the four 
algorithm topics, are: 



22 



14 



1. Given an open addition or subtraction situation involving the 
numbers 0-^,, writes a sentence that represents the situation. 

2. Given two numbers ^ose sum is 0-999 computes their sum. 

3. Given two numbers 0-99, computes their difference. 

The noninstructional skills for problem-solving, counting, and recall of 
basic facts were assessed throughout this phase of the achievement moni- 
toring. The use of addition and subtraction algorithms under a free- 
response timed condition was assessed only at S-6, because earlier testing 
of these skills would have unnecessarily frustrated the children. The 38 
individual objectives assessed in grade 2 (fall) are marked with an 
asterisk in Figure 2 and are summarized in Table 2.^ 

Mastery expectations were established for the prerequisite and S and 
A instructional objectives. The mimerousness, ordering, and place value 
objectives for the numbers 0-99 were to be mastered just before the first 
A topic; that is, mastery was not expected until the A-1 test time. Mas- 
tery of the sentence-writing objectives for numbers 0-20 was expected 
after the completion of S-6. Mastery of open sentences for sums or minuends 
to 10 had been expected after S-3 while mastery of the remaining facts- 
open sentences for sums or minuends to 20~was anticipated after S-6. 
Since instruction on all of the instructional objectives associated with 
the algorithms and with sentence^writing for numbers 0-99 would occur in 
the spring semester of grade 2 and fall semester of grade 3 during the A-1 
to A-^ topics, mastery was not expected until A-4. 
2 

After the original specification of noninstructional objectives, it was 
decided to add 3-digit numbers (objectives) to the algorithm timed sub- 
tests and also to subdivide the timed test objectives according to 
criteria such as whether or not regrouping was required; therefore, the 
final number of objectives was > 38. 
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Table 2 

Objectives Assessed In Grade 2 (Fall) 



Numerousness 
writes 0-99 
represents 0-99 

Ordering » Place Value 
ordering 0-99 
notation 0-99 

Open Sentences 
add 0-20 
subt 0-20 

Sentence-writing 0-20 
add-slmple joining 
subt-slmple separating 
subt-part part whole-addend 
add-part part whole 
subt-comparlson 
subt-j oln-addend 

Sentence-writing 0-99 
add-slin>le joining 
subt-slmple separating 
subt-part part \Aole-addend 
add-part part whole 
subt-comparlson 
subt-j oln-addend 



Problem-solving 0-20 
add-slmple joining 
subt-slmple separating 
subt-part part whole-addend 
add-part part whole 
subt -c ompar 1 son 
subt-j oln-addend 

Problem-solving 0-99 
add-slmple joining 
subt-slmple separating 
subt-part part whole-addend 
add-part part whole 
subt-co!i;>arlson 
subt-j oln-addend 

Algorithms 
add 0-99 
subt 0-99 

Counting 
on 9-31 
back 9-31 

Basic Facts Recall— Speeded Test 
add 0-20 
subt 0-20 

Algorithms— Timed Test^ 
add 0-99 
subt 0-99 



Assessed only at S-6. 
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There were no specific predictions for time of mastery for the non- 
instructional objectives; however. It was anticipated that performance on 
the recall and problem--solving skills for numbers 0-20 would be related 
to growth on the open sentence and sentence-writing 0-20 objectives and 
that there would be improvement counting skills due to informal work in 
this area both at home and at school. Similarly, it was presumed that 
problem-solving skills for numbers 0-99 and algorithmic performance under 
timed conditions would be related to status on the regular objectives of 
the A topics. 

Description of the Tests 

Three forms (R, S, T) of a 35-ininute paper-and-pencil test were de- 
veloped for the fall semester of grade 2; each form had four subtests. 
Two subtests assessed recall of addition and subtraction facts under 
speeded test conJitions; the major subtest contained 19 multiple-choice 
items covering all other objectives to be assessed. The fourth subtest 
measured performance on the sentence-writing 0-20 and 0-99 objectives in 
a free-response context. (These objectives were also included in the 
multiple-choice test.) Two additional subtests were created for S-6 only 
for the baseline testing of addition and subtraction algorithm proficiency 
under timed conditions. Copies of Ithe tests and administrator's manuals 

are in Appendix A; a discussion of jthe test development for all three years 

i 

of the study appears elseiAere (Budhanan & Romberg, 1982b). 

tfaltiple-choice subtest . An outline of the content of each form of 
the iwiltiple-choice subtest appears in Table 3. Each objective in the areas 

25 



Table 3 

Outline of Multiple-choice Subtest Iteais 



Form S 



NunerousnesB 
writes 0-99 



Form T 



Nunerousness 
vrites 0-99 



Fom R 



Numroumisi 
wltii 0-99 

NumrouiMss 
ripriNnti 0-99 

OpM Smtmcei 
nbt 0-10 

Opin Sntincas 
add 1H8 

Problai-aolvlng 0-20 (A) 
lubt-slqila aaparating 11-15 

Problai-aolvlng 0-99 (A) 
aubt-coiparison 0-99 

Ordarlngf Place Value 
ordering 0-99 

Ordering, PUce Value 
notation 0-99 

Scntanci-witing 0-20 (A) 
add-part part vhole 11-15 

Sentance-witlng 0-99 (A) 
a«bt-aiq)le separating 0-99 

Sentnce-witing 0-20 (B) 
Mbt-Joln-addend 11-15 



Nunerousness 
represents 0-99 

Open Sentences 
add 0-10 

Open Sentences 
subt 11-18 

Problen-solving 0-20 (A) 
subt-coDparison 11-15 

Problem-solving 0-99 (A) 
add-part purt whole 0-99 

Ordering, Place Value 
ordering 0-99 

Ordering, Place Value 
notation 0-99 

Sentence-writing 0-20 (A) 
subt-slmple separating 11-15 

Sentence-writing 0-99 (A) 
subt-conparlson 0-99 

Sentence-writing 0-20 (B) 
subt-part part whole-addend 
U-15 



Nunerousness 
represents 0-99 

Open Sentences 
subt 0-10 

Open Sentences 
add 11-18 

Problen-solving 0-20 (A) 
add-part part whole 11-15 

Problen-solving 0-99 (A) 
subt-sinple separating 0-99 

Ordering, Place Value 
ordering 0-99 

Ordering, Place Value 
notation 0-99 

Sentence-writing 0-20 (A) 
subt-conparison 11-15 

Sentence-writing 0-99 (A) 
add-part part whole 0-99 

H 
M 

Sentence-writing 0-20 (B) 
add-sinple joining 11-15 



1 Aftff 

12N 


Sentence-writing 0-99 (B) 
subt-part part whole-addend 0-99 


Sentence-writing 0-99 (B) 
add-sinple joining 0-99 


Sentence-writing 0-99 (B)g 
-ubt-join-addend 0-99 


130 


Problem-solving 0-20 (B) 
8ubt-Join-addend 11-15 


Problem-solving 0-20 (B) 
subt-part part whole-addend 
11-15 


Problem-solving 0-20 (B) 
add-simple joining 11-15 


UP 


Problei-solving 0-99 (B) 
add-simple joining 0-99 


Problem-solving 0-99 (B) 
subt-joln-addend 0-99 


Problem-solving 0-99 (B) 
subt-part part whole-addend 0-99 


15Q 


AlgorithiDS 
add 0-99 


Algorithms 
add 0-99 


Algorithms . 
?,dd 0-99 


16R 


Algorittns 
subt 0-99 


Algorithms 
subt 0-99 


Algorithms 
subt 0-99 


17S 


Counting 
on 9-18 


Counting 
on 9-18 


Counting 
on 9-18 


i Ami 

18T 


Counting 
back 9-18 


Counting 
back 9-18 


Counting 
back 18-31 


190 


Counting 
back 18-31 


Counting 
on 18-31 


Counting 
on 9-18 



%e numeric ID refers to the items as they are labeled in the computer printout reproduced in Appendix B. The alpha D 
refers to the actual tests; items A and B are samples (see Appendix A). 
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of numerousnesst ordering/place value » open sentences » and algorithms (not 
timed) was rrpref^ented by one multiple-choice item on every test £orm; i.e., 
three items altogether per objective. Similarly , for counting on and count- 
ing back for numbers to 18 , there was one item per form; however , an addi-. 
tional counting item for numbers to 31 was added to each form because in- 
formation on these numbers was of potential interest in the development of 
interview problem situations using larger numbers. 

Each of the 12 individual objectives for sentence-writing 0-20 and 
0-99 was represented by a multinle-choice item in one of three forms; thdt 
is, one item per objective. Each verbal problem type (e.g., joining) was 
therefore represented by two items, one for numbers 11-15 and one for 0-99. 
The two items were on different forms. 

The sentence-siting objectives (or items) were further classified 
into two groups: Sets A and B. This was an arbitrary division created 
because half (Set A) of the items were designed to reflect the interview 
verbal problems precisely in syntax, number order, number domain, etc., 
while the remainder (Set B) allowed variations in these characteristics in 
keeping with the instructional program which presented more variations of 
each problem type than it was possible to cover in the individual interview.* 

Since there was no way in a multiple-choice format to hav6 students 
actually write a sentence, the items required listening to a verbal problem 
read aloud and then choosing the sentence which correctly represented the 



For both the sentence-writing and problem-solving objectives. Set A test 
verbal problems differed from interview verbal problems In that different 
nouns and verbs were used so that the students had a new context to con- 
sider. 
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verbal situation. The problem situation Itself was not printed on the; test 
page. This prevented reading difficulties and also was In keeping with the 
procedures for the Interviews In which the problems were presented orally. 
Another subtest, explained below, contained sentence--wrltlng Items In a 
free response format. 

The assignment of Items to test forms for the 12 objectives for problems- 
solving 0-20 and 0-99 exactly paralleled the assignment of sentence-writing 
Items. That Is, there was one Item per objective assigned to one of the 
three forms. The two Items total per verbal problem type — one for 0-20 and 
one for 0-99'-"-were assigned to different forms* The problem-solving Iteias, 
which were also In Set A or B, required the student to listen to the story, 
which was not printed In the test booklet, and to choose the correct solu- 
tion. 

All of the questions In the multiple-choice section of the tests were 
read to the children and then the key phrases were repeated; in the case 
of the verbal problems for the sentence^-^ltlng and problem-solving objec- 
tives, the entire story situation was read twice. The children then marked 
an X on one of the four response choices: the solution, two dlstractors, 
and the "puzzled face," an option which indicated "I have not learned this 
yet." The response choices, symbols, and pictures were not read or explained 
to the children (except for the "puzzled face"). 

The "puzzled face" option was provided to avoid unnecessary frustra*- 
tlon and to reduce the amount of random guessing. Although It was expected 
that the "puzzled face" choice would be used throughout the achievement 
testing because there would always be objectives not yet Introduced and/or 




msteredy this option was particularly useful for baseline assessment such 
as for algorithms. Marking the "puzzled face" allowed children to give a 
positive response Indicating that they hadn't learned to find the answer to 
the question. 

Sentence-writing free-response subtests . The 12 individual sentence- 
writing objectives (verbal problem types) for the numbers 0-20 and 0-99 
were also assessed In a free-response format In which a verbal problem was 
read twice to the students who were directed to write a sentence for the 
situation and not solve the sentence. There were two 0-20 and two 0-99 
Items per form; all Items were In Set A (see Table 4). 

Speeded subtests . There were 12 addition and 12 subtraction facts on 
each of the three forms; the first six problems In each case covered the 
facts from 4 to 9; the last six Involved 10 to 18 (see Table 5). 

The addition and subtraction recall subtests were Introduced by the 
test administrator; then specific directions on a tape recording preceded 
the Items presented with intervals of 2 seconds* working time for both 
addition and subtraction. The Intervals were based on previous studies In 
this area (Romberg, 1975). The children wrote their answers In designated 
spaces t leaving spaces for unknown facts empty. There was a short break 
between the two subtests. 

Addition and subtraction algorithm timed subtests (S-6) . Since It 
would have been unnecessarily frustrating to assess baseline algorithmic 
proficiency under timed conditions with the two full-length subtests (24 
Items) developed for achievement monitoring after the A topics (Buchanan 
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Table 4 

Outline of Sentence-writing Free Response Subtest Items 



Item ID 


FomiR 


ForaS 


FormT 


U 


Senteace-vritlng 0-20 
subt-conparison 11-15 


Sentence-writing 0-20 
add-part part whole 11-15 


Sentence-writing 0-20 
subt-sinple separating 11-15 


2B 


Sentence-writing 0-99 
add-part part whole 0-99 


Sentence-writing 0-99 
subt-sinple separating 0-99 


Sentence-writing 0-99 
subt-conparison 0-99 


3C 


Sentence-writing 0-99 
subt-join-addend 0-99 


Sentence-writing 0-99 
subt-part part whole-adaend 0-99 


Sentence-writing 0-99 
add-simple joining 0-99 


4D 


Sentence-writing 0-20 
add-sinple Joining 11-15 


Sentence-writing 0-20 
subt-join-addend 11-15 


Sentence-writing 0-20 
subt-part part whole addend 11-15 



^he numeric D) refers to the items as they are labeled in the computer printout reproduced in Appendix B. The 
alpha ID refers to the actual tests (see Appendix A). 
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Table 5 

Outline of Addition and Subtraction Facts Recall Items — Speeded Subtests 



Item ID^ Form R Fornn S Form T 



Addition Facts Recall Subtests 



IC 


1 


+ 


5 


3 


+ 


1 




2 


+ 4 


2D 


3 


+ 


2 


2 


+ 


5 




6 


+ 3 




4 


+ 


4 


1 


+ 


6 




5 


+ 2 


4P 


3 


+ 


6 


7 


+ 


2 




2 


+ 3 


5G 


4 


+ 


3 


2 


+ 


6 




5 


+ 0 


6H 


6 


+ 


2 


3 


+ 


5 




1 


+ 3 


71 


5 


+ 


8 


4 


+ 


8 




9 


+ 2 


8J 


6 


+ 


9 


3 


+ 


7 




6 


+ 6 


9K 


9 


+ 


3 


5 


+ 


9 




4 


+ 7 


lOL 


5 


+ 


7 


6 


+ 


8 




7 


+ 6 


IIM 


8 


+ 


9 


8 


+ 


7 




9 


+ 7 


12N 


3 


+ 


8 


4 


+ 


9 




6 


+ 4 




Subtraction Facts Recall 


Subtests 








IC 


5 




1 


7 




1 




3 


- 2 


2D 


9 




2 


8 




4 


• 


6 


- 4 




8 




7 


9 




5 




n 
9 


— 1 


4P 


5 




3 


7 




4 




7 


- 3 


5G 


7 




6 


8 




6 




6 


- 1 


6H 


8 




5 


4 




3 




7 


- 5 


71 


14 




7 


11 




2 




10 


- 4 


8J 


12 




5 


13 




8 




13 


- 9 


9K 


11 




8 


12 




7 




14 


- 8 


lOL 


13 




7 


15 




9 




11 


- 7 


IIM 


12 




9 


10 




2 




12 


- 4 


12N 


15 




8 


' 16 




7 




17 


- 9 



The numeric ID refers to the Items as they are labeled In the computer 
printout reproduced In Appendix B. The alpha ID refers to the actual 
tests (see Appendix A). 
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& Romberg^ 1982b) ^ two abbreviated subtests o£ 5 Items each were created 
for S-6 only. The subtests contained a sample o£ three 2-dlglt and two 
3-dlglt problem types ^ some requiring regrouping and others not (see Table 
6), Although 3-dlglt numbers (and algorithms) were not Included In In- 
struction at any time during the study^ possible generalization o£ algorith- 
mic skills to those numbers was o£ Interest In the study. One and one-hal£ 
minutes were allowed £or the three 2-dlglt problems and also £or the two 
3-dlglt problems; that Is^ students were required to move on to the 3-dlglt 
problems a£ter one and one-hal£ minutes. The total time £or each subtest 
was three minutes. 

Data Collection Procedures 

Test Groups 

Following the matrix sampling plan described earlier » students In 
each class were randomly assigned to one of three test groups containing 
11-12 students per group In school 3 and 25-26 per group In school 1. The 
test groups were assigned to one of the three test forms (R, T) accord- 
ing to the schedule in Table 7. Since there were three test tlmes^ the 
students took each form of the test. once. However ^ because some items also 
appeared in the grade 1 tests » students would have taken these items at 
least once and in some cases twice before. Because of absences and student 
mobility 9 the number of students actually tested after each topic varied 
some^^at. Also^ because the classes moved at different paces through the 
topics 9 particularly where there was homogeneous grouping ^ it was not 
always possible to test an entire test group at one sitting. 
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Table 6 

Outline of Addition and Subtraction Algorithm Items—Timed Subtests (S-6) 



Form R 



Form S 



2-digit + 2-digit 
(no regrouping) 

2- digit + 2-digit 
(regrouping) 

1-digit + 2-digit 
(regrouping) 

^-digit + 2-digit 
(no regrouping) 

3- digit + 3-digit 
(regrouping) 



Addition Algorithm Subtest 

2-digit + 2-digit 
(no regrouping) 

2-digit + 2-digit 
(regrouping) 

2- digit + 1-digit 
(regrouping) 

3- digit + 3-digit 
(no regrouping) 

3 addends 
(regrouping) 



Form T 



2-digit + 2-digit 
(regrouping) 

2-digit + 2-digit 
(regrouping) 

2- digit + 1-digit 
(no regrouping) 

3- digit + 2-digit 
(regrouping) 

3-digit + 3-digit 
(regrouping) 



2-digit - 2-digit 
(no regrouping) 

2-digit - 2-digit 
(regrouping) 

2- digit - 1-digit 
(regrouping) 

3- digit - 3-digit 
(no regrouping) 

3-digit - 3-digit 
(regrouping) 



Subtraction Algorithm Subtest 

2-digit - 2-digit 
(regrouping) 

2-digit - 2-digit 
(regrouping) 

2- digit - 1-digit 
(no regrouping) 

3- digit - 2-digit 
(regrouping) 

3-digit - 3-digit 
(no regrouping) 



2-digit - 2-digit 
(no regrouping) 

2-digit - 2-digit 
(regrouping) 

2- digit - 1-digit 
(regrouping) 

3- digit - 2-digit 
(no regrouping) 

3-digit - 3-digit 
(regrouping) 
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Table 7 

Assignment o£ Students to Test Form 



Test Group Administration Time 

S-4 S-5 S-6 

Test Form Assignment 

1 T S R 

2 R T S 

3 S R T 
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Schedule 

The achievement monitoring tests were given as soon as possible after 
each topic was completed. Since instruction in each sentence-writing topic 
generally took about three to five weeks and was followed by an intervening 
DMP topic ^^ich was not a part of the study, there were six to eight week 
intervals between administrations. 

Procedure 

The tests were administered by Center staff members in one 35-40 minute 
sitting during the regular mathematics class period. The practice of having 
Center administrators provided uniformity in administration procedures, re- 
lieved the teachers from this responsibility, avoided later "teaching to the 
test," and freed the teacher to participate in interviews with other Center 
staff. 

Since most students had already participated in four similar test sit- 
tings in grade 1 (see Buchanan & Romberg, 1982a), there was little adminis- 
trative difficulty in giving the tests. Students were familiar and comfort- 
able with most administrators and the general procedure as well as the for- 
mat and some items or item types for the multiple-choice and recall subtests. 
However, this familiarity also had a negative effect since some students 
became increasingly bored by the repetitive testing. The teachers were 
helpful in motivating the students but none the less some were test-weary 
by the S-6 test time. On the other hand, there were students \Ao continued 
to enjoy the tests. 

As described previously, the multiple-choice questions were read 
aloud. Most children had little problem following along. Pacing the 
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imiltlplt*-cholct subttst urns at tht administrators* discretion^ with the 
general policy being to nove the test along by encouraging children Who 
vera pondering at length to 'Haark the pussled face." Apparently because 
of this option^ the chlldrm did not appear to be discouraged by Items that 
they had not met In formal instruction at the time. 

One problem occurred during the free response sentence*vrltlng sub- 
test vhlch may have negatively off ted performance on certain Items. Des- 
pite reminders 9 some students failed to listen to the entire verbal story 
before beginning to write the number sentence. Since the numbers In the 
written sentence must be reversed from their order In the story for the 
comparison and Join-addend situations » errors resulted when students did 
not correct themselves after starting the sentence with the first number 
they heard. 

The taped subtests could not be stopped once started; however » exam- 
ination of the response spaces showed that almost all children kept their 
place well. Even though there was only 2 seconds* working time between 
.temst students were able to count out answers on their fingers, so that 
the responses represent a mixture of facts actually connltted to memory and 
''facts" determined during the test. Some children expressed enjoyment in 
doing the recall tests, but for some the pressure of a timed test was con- 
tinually frustrating. The baseline algorithm tlsed tei^ting at S-f did not 
appear to be overly threatening, though a few students were obviously dis- 
couraged by it; there were no difficulties with format. 
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Results 



Scoring the Tests 

Subtest statistics and Item parameters for each form were computed 
for the multiple-choice subtest » the sentence-writing subtest » the addi- 
tion facts recall subtest » and the subtraction facts recall subtest at 
each administration time using the LERTAP program (Nelson, 1974). The 
algorithm baseline timed tests (S-6) were scored by hand and no Item or 
test statistics other than means were computed. Scores representing pro- 
gress on the objectives were then created for each administration by com- 
bining In a single score across forms the proportion correct for all 
Individual Items related to that objective; similarly, scores for the 
composite objectives Incorporated the scores for all objectives related to 
the same content area. Thus, rather than Item difficulties, or £ values, 
what might be called "objective difficulties" were calculated to represent 
group progress toward mastery of the objectives. Since under the matrix 
sampling plan most objectives were represented by Items on at least two 
and usually all three forms, the "objective difficulties" at any one test 
time were less affected by possible bias In the random assignment of stu- 
dents to test group than the Item and subtest statistics. 

Subtest and Item Statistics 

Although the results by objective are of primary Interest In the^ study, 
a brief report of the subtest and Item results Is offered first as back- 
ground. The mnltlple-cholce subtest was not developed as a standard norm- 
referenced measure but rather as a criterion-referenced test with each item 
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on any one form assessing mastery of a specific objective. Therefore^ the 
total score on the subtest is an aggregate measure of performance on 
several objectives. Also^ rather than the usual expectation that about 
half of the students vould respond correctly to each item^ it was expected 
fhat almost none^ some^ or almost all of the students might anpver cor- 
rectly depending on the status of Instruction at the time of the test. 
Another factor affecting the subtest and item data for the multiple-choice 
subtest was guessing. The "puzzled face" or "I haven't learned this yet" 
option was offered to prevent random guessing but guessing still occurred.' 
Other factors affecting the item and subtest analyses for all subtests 
were the relatively short test length and small population of students 
tested • 

Tables 8-10 report the multiple-choice and recall subtest statistics 
for all forms and administration periods for the total population. Infor- 
mation included is the number of individuals tested^ number of items^ mean^ 
standard deviation^ highest and lowest score^ Hoyt estimate of reliability^ 
and the standard error of measurement. Since the sentence^writing subtest 
had only four items per form^ subtest statistics are not reported. 

The means and standard deviations indicate that the three forms were 
about equivalent in difficulty within each of the four administration periods 
The reliabilities for the multiple-choice subtest ranged from .51 to .75 
which is satisfactory for tests of this type. For the addition and subtrac- 
tion recall subtests^ the respective reliabilities ranged from .70 to .88 
and .71 to .88. The recall subtests^ although shorty contained only one 

type of item so that somewhat higher reliabilities would naturally be ex- 
pected. 
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Table 8 

Objectives Subtest Statistics 
for Poms R, S, and T for Three Administration Times 
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Table 9 w 

to 

Addition Facts-Speeded Subtest Statistics 
for Forms R, S, and T for Three Administration Times 



tlon Form 


Number of 
Individuals 


Number of 
Items 


Mean 


S.D. 


Highest 
Score 


Lowest 
Score 


Hoyt 
Est. r 


St EfHt 


R 
S 
T 


30 
35 
34 


12 
12 
12 


7.83 
7.09 
7.88 


2.36 
2.50 
2.89 


11 
12 
12 


2 
3 

1 ' 


.73 
.76 
.84 


1.18 
1.17 
1.10 


R 
S 
T 


30 
30 
32 


12 
12 
12 


8.50 
7.60 
10.56 


2.26 
3.02 
2.14 


12 
12 
12 


4 
2 
2 


.70 
.83 
.81 


1.19 
1.18 
.88 


R 
8 
T 


29 
27 
33 


12 
12 

12 


8.62 
9.19 
10.52 


3.22 
3.04 
2.15 


12 
12 
12 


0 
0 
2 


.87 
.88 

.82 


1.10 
1.02 
.88 
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Table 10 



Subtraction Pacts Recall-Speeded Subtest Statistics 
for Forms, R, S, and T for Three Administration Times 
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Item statistics for all subtests (including the sentence-wiiting sub- 
test) for all forms and administration periods appear in Appendix B, The 
tables include the number and percentage of students selecting each re-- 
sponse (the £--value or item difficulty), the point-biserial and biserial 
correlations with the subtest and the total tect, and the average subtest 
and total test scores for individuals selecting the correct response. 

For the multiple-choice subtest the £-^alues for 15 of the 57 items 
(26%) remained constant (+ 5%) overall from S-4 to S-6, For 31 items (54%) 
the £;-values demonstrated an overall increase from S-4 to S-6 and they 
decreased for 11 items (19%), There were 8 items with £-values >^ 90,0% 
at S-4; for these items at 3 £-^alues stayed constant (+ 5%), and there 

were 2 increases and 3 decreases. (The decreases were very slight — to no 
lower than 86.2%.) 

For most multiple-choice items on xAich there was improvement , the 
increase was modest » about 10 to 20 percentage points; however » for a few 
items improvement was dramatic. Item 9K in Form T which assessed the sentence- 
writing 0-20 subt-comparlson objective had scores for 8-5, and 8-6, 
respectively, of 26.5%, 53.1%, and 72.7%. Another sentence-writing item, 
item lOL in Form T which assessed the sentence-writing 0-99 add-part part 
whole objective, increased from 64.7% at 8-4 to 90.6% and 97.0% at 8-5 and 
8-6. An item measuring counting back performance (item 178 in Form T) 
had a £-value of 38.2% at 8-4 which improved to 75.0% at 8-5, though there- 
after the p-value dropped somewhat to 66.7% at 8-6. There were no simi- 
larly dramatic decreases in £-^alues; most decreases were less than 10 
percentage points. 
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The £-values for the 12 Items In the sentence-writing free response 
subtest improved In 7 cases and remained constant In 5 from the S-4 to 
S-6 test times. For the 4 items which had £-values >^ 90,0% at there 
was one increase and 3 £-values stayed constant. One of the two items for 
which progress was dramatic was again for a comparison sentence-siting 
objective, though this time for the 0-99 domain. Item 2B in Form T had 
consecutive £-values of 11.8%, 40.6%, and 57.6%. The Item assessing the 
sentence-writing 0-20 subt-part part whole-addend objective (item 4D in 
Form T) also showed much improvement, 41.2% at S-4 to 84.4% at S-5, 
followed by a slight drop at S-6 to 78.8%. Since all five items for which 
there was the most notable Improvement were on Form T, it is possible that 
there was some bias In the test groups or administration which deflated 
S-4 scores and /or inflated S-6 scores. 

P-values for the individual items (basic facts) in the t\ro recall 
tests varied greatly within test time according to number size. For 
example, in Form R at S-4, the items for the "easy" facts 6+2 and 
4 + 4 had £-value8 -jf 86.7% and 96.7%, respectively, while the 'Wd" 
facts/items 6 + 9 and 5 + 8 had £-values of 26.7% and 40.0%. Item diffi- 
culties Increased quite steadily over the test times for most items while 
the relative difficulties within test time remained constant. For example, 
the £-values for 6 + 2 and 6 + 9 increased from 86.7% and 26.7%, respec- 
tively, at S-4 to 96.7% and 36.7% at S-5, and 93.1% and 48.3% at S-6. 
There was some effect of item position on £-values in the recall subtests, 
but this was not systematically examined since the items were randomly 
ordered and the aggregate scores for all items associated with the objec- 
tive are of primary Interest in the study. 
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The biserial correlations for the majority of items were adequate 
or better (^.30) for the correct response and negative (<,.20) for incorrect 
responses. The "puzzled face" option was used appropriately as indicated 
by the biserials for this response choice, which were almost always 
strongly negative. That is, children who chose this response for 
particular items also had low scores on the total subtest. 

The irregular biserial correlations can sometimes be related to 
the criterion-referenced nature of the subtest items. When an item 
was extremely easy because an objective had been mastered by most 
students, low positive or negative biserial correlations for the correct 
response sometimes occurred depending on subtest scores for the few 
students not selecting the correct choice. For example, for Form T 
item IC (writes numbers 0-99) in administration S-6, the biserial cor- 
relation for the correct response was -.34 while for the only distractor 
selected, it was .43. This was the case because the single child who 
missed the item, probably due to carelessness, had a total subtest 
score of 16 while the mean for the 32 children selecting the correct 
response was 13.56. 

Similar irregular biserials occurred for very difficult items on 
which mastery was not expected, for instance when a few poorer students 
guessed the correct response while the better students appropriately 
described themselves by choosing the puzzled face. For some items 
the appropriate use of the "puzzled face" option with consequent "good" 
biserials probably weakened the other distractor s, causing them to have 
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Inadequate blserlals. The items for the facts recall and sentence-writing — 
free response subtests had satisfactory biserial correlations almost without 
exception. 

Interesting item statistics in terms of the study as a whole occurred 
for items assessing the sentence-writing objectives for the two addend and 
the comparison situations. An example (item lIMy Form R) is presented in 
Table 11. The distractor containing the reverse operation (plus sign) was 
very attractive at all test times. All of the items for these three sub- 
traction situations included one or two distractors which were addition 
sentences, most of which were powerful distractors^ although this varied 
from test time to test time according to problem type. In contrast » the 
distractors containing the solution obtained from reversing the operation 
in the problem-solving items were rarely used. The power of the sentence- 
writing reverse operation distractors may be related to the tendency shown 
in the individual interviews to use additive strategies such as counting up 
from a given number or adding on with manipulatives in solving some subtrac- 
tion verbal problems^ particularly the comparison and join-addend problems. 
Reversing the operation to solve the problem was qui^e infrequent. (See 
Kouba & Moser» 1980a »b.) 

Progress on the Objectives 

In this section the scores resulting from aggregating the item data to 
create "objective difficulties" will be discussed. These data which repre- 
sent progress on each objective will be related to the instructional program 
the students experienced. The proportion correct for each individual objective 
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Table 11 



Item Statistics for the Sentence-writing 0-20, subt-join-addend (11-15) Item, Item IIM, Form 



Test 
Time 



Response Choice 



Total 

Blserial Subtest 
I'roportion Correlation Score 



(1) 8 - 6 ■ D (includes solution) 

(2) 14 + 8 « n (reverse operation) 

(3) 14 - 8 » D (correct response) 

(4) puzzled face 

(1) 
(2) 
(3) 
(4) 

(1) 
(2) 
(3) 
(4) 



6.7 


-.67 


10.00 


70.0 


-.00 


13.10 


20.0 


.52 


14.83 


3.3 


-.77 


9.00 


.0 


.00 


.00 


56.7 


-.17 


12.35 


26.7 


.46 


14.00 


16.7 


-.34 


11.40 


6.9 


-.37 


10.50 


51.7 


.18 


13.20 


31.0 


.29 


13.78 


10.3 


-.69 


9.00 



Ihe itei read: This nuber story Is about a plant. Mark the number sentence ttet tells how 
to find the answer. A plant was 8 cubes tall. It grew some. Now it is 14 cubes tell. How 
much did it grow? 



ERIC 
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and for th« conpotlt* obj«ctlv«t for th« total population at all administra- 
tion tlmas la raportad In Table 12; raaults for aach school and class appear 
In Appendix C. As noted previously, only the data for Individual objectives 
are of Interest here— data for i.ne composite objectives vers prepared for 
subsequent snalyses. 

As discussed previously, the sentence-writing objectives for the S and 
A topics were not stated In terms of particular verbal problem types In the 
Instructional materials, but for purposes of achievement monitoring each 
type was treated as an Individual Instructional objective. This vas also 
true for the problem-solving objectives. Since each problem type Is repre- 
sented by only one Item, "objective difficulty" Is the same as a "£-value" 
or Item difficulty and therefore the results for sentence-writing and 
problem-solving must be considered with caution. 

Humerousness; ordering, place value . Even though there was no formal 
Instruction on the four prerequisite objectives related to the numbers 0-99 
prior to or during the fall semester, performance on three of the four ob- 
jectives Indicated that many students were familiar with the numbers 0-99 
at S-4 and that they continued to make modest Improvement through the fall. 
At S-4 and S-6, respectively, the scores were 66. 7X and 77.5% for the ob- 
jective writes 0-99, 72.7% and 85.4% for represents 0-99, and 72.7% and 
78.7% for orders 0-99. 

The fourth prerequisite objective (notation 0-99) was extremely dif- 
ficult relative to the others; in fact. It was the single most difficult 
objective assessed in the fall achievement monitoring program with succes- 
sive scores at S-4, S-5, and S-6 of 13.1%, 12.0%, and 12.4%. The low 
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Table 12 



Progresfl Toward Objectives Across Adminlfltration Tines as Represented 
by Proportion of Students Answering Items Correctly for Total Population 



^ 

0 



Description of Objectives 



Results for Objectives 



Results for Composite Objectives 



Prerequisite Instructional Oblectives 

Nuaerousness 
writes 0-99 
repreaeotB 0-99 

Ordering, Place Value 
orden 0-99 
notation 0-99 

Ingtructional Objectives for S.A Topics 



add 0-20 
Sttbt 0-20 

+ 0-10 
+ U-20 

Sentence-Writing 0-20 (multiple choice) 



subt-part part vholeaddend (B) 
add-part part whole (A) 



Sentence-Vritlng 0-20 (free response) 
^ add-sinple jolnljig 
55subt-siiple separating 
subt-part part whole-addend 



Muoiber 
of Items 


S-4 


8-5 


■ 

S-6 


of Iteis 


S.4 


S-5 


S-6 


3 


66.7 


69.6 


77.5 










3 


72 7 


QitV 


03.4 


t 
D 


69./ 


76.1 


81.5 


3 


111 


82.6 


78.7 










3 


13.1 


12.0 


12.4 


6 


42.9 


47.3 


45.5 


3 


84,9 


89.1 


88.8 










3 


84.9 


93.5 


89.9 










3 


00.7 




OD.J 










3 


80.8 


92.4 


92.1 


6 


84.9 


91.3 


89.3 


1 


91.2 


100.0 


IDD.O 










1 


94.3 


83.3 


100.0 










1 


62.9 


50.0 


59.3 










1 


96.7 


96.7 


96.6 










1 


26.5 


53.1 


72.7 










1 


20.0 


26.7 


31.0 


6 


65.7 


68.5 


77.0 


1 


96.7 


93.3 


96.6 










1 


100.0 


96.9 


97.0 








C 


1 


41.2 


84.4 


78.8 
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Table 12 (continued) 



Results for Objectives 



Description of Objectives 



Results for Composite Objectives 



Number 
of Items 



S-4 S-5 



S-6 



Number 
of Items 



S-4 



S-5 




Sentence-Hritiiig 0-20 (continued) 
add-part part whole 
subt-cooparlson 
8ubt-Join-addend 

Sentence-Writing 0-99 (multiple choice) 
add-slnple Joining (B) 
subt-Blmple separating (A) 
subt-part part vhole-addend (B) 
add-part part whole (A) 
subt-cooparlson (A) 
subt-join-addend (B) 

Sentence-Vrltlng 0-99 (free 
add-slmple joining 
subt-slople separating 
subt-part part whole-addend 
add-part part whole 
Bubt-coDparlson 
Bubt-join-addend 

Algorithms (multiple choice) 
add 0-99 
8ubt 0-99 

Honlnstwictional Objectives 

Frdblen-Solving 0-20 
add-sinple joining (B) 
subt-slmple separating (A) 
subt-part part whole-addend (B) 
add-part part whole (A) 
subt-cooparlson (A) 
subt-join-addend (B) 



^Onfi nf the three items did not require regrouping. 



94.3 


96.7 


100.0 




36.7 


53.3 


48.3 




40.0 


53.3 


59.3 


6 


AO n 


on n 
7U1U 






86.7 


86.7 


72.4 




53.3 


53.3 


48.3 




64.7 


90.6 


97.0 




22.9 


30.0 


37.0 




11.8 


21.9 


21.2 


6 


88.2 


84.4 


87.9 




91.4 


100.0 


96.3 




62.9 


70.0 


74.1 




86.7 


73.3 


86.2 




11.8 


40.6 


57.6 




30.0 


33.3 


37.9 


6 


51.5 


62.0 


59.6 




30.3 


42.4 


44.9 


6 


94.1 


96.9 


87.9 




93.3 


86.7 


86.2 




74.3 


90.0 


85.2 




82.4 


93.8 


100.0 




62.9 


76.7 


85.2 




86.7 


86.7 


82.8 


6 



68.2 79.9 



81.8 88.6 



).3 



52.5 62.0 61.2 



62.1 66.9 73.0 



40.9 52.2 52,3 



1.2 
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Table 12 (continued) 



Results for Objectives 



Results for Gonposlte Objectives 



Descrlotlon of Obi ect Ives 


Number 








Number 










of Iteini] 




S-5 


S-6 


of Items 




S-5 


S-6 


Problfiffl*-Solvins 0-99 








62.1 












1 


60.0 

VVl w 


56.7 










subt-sliDple separating (A) 


1 


29.4 


53.1 


33.3 










subt-part part uhole-addend (B) 


1 


5.9 


28.1 


27.3 










add-part part vhole (A) 


Ja 


37.1 


66.7 


II 1 

44.4 










subt-contparlson (A) 


r 


53.3 


53.3 


51.7 










subt-jolfl-addend (B) 


1 






CA 0 


£ 

0 




)x«o 




Counting 


















on 9-31 


5 


73.2 


76.6 


76.5 










back 9-31 


4 


5oa 


63i9 


o7.o 


9 


00.7 


/i.O 




Recall of Basic Facts (Speeded Tests) 


















add 0-20 










36 


63.2 


74.4 


79.1 


BUD U^ZU 












Jl.U 


61 li 


vJiJ 


Algoritks (Timed Tests) 


















add z«aigiC| no Tegrouping 








fll 7 








44.0 


add 2«^lglt, regrouping 


6 


mm 




34.1 


9 


— 


- 


add 3-dlKlt. tio renoupinK 


2 






43.2 








26.0 


add 3-dlgit, regrouping 


3 


— 


— 


14.6 


5 


- 




3 2-dltlt addends i retrouplni; 

^ wm viaMaW WW wans m ■ m^n^^^F""n 




mm 


„ 


13.9 


1 


mm 




13.9 


subt 2-dlglt, no regrouping 


3 


mm 


— 


54.0 








AM It 

25.7 


subt 2-dlglt, regrouping 








11.5 


9 






subt 3-dlglt, no regrouping 


3 


mm 




44.2 


6 






23.0 


subt 3-dlglt, regrouping 


3 


mm 




1.8 


— 








Number of Subjects^ 














S-4 


s-5 












Form R 


N ■ 


30 


30 


29(38)' 










Fono S 


N « 


35 


30 


27(36) 










Fori T 


N » 


34 


32 


33(39) 











59 i^Thls Item did not require regrouping. 

For those objectives for vhlch there are three items, the number of subjects represented In the proportion correct at 
a particular test time Is ascertained simply by summing the N's for the three forms; however, vhen there are more or 
FR?r ^ ^ increased or decreased by 27-39 subjects per Item. 

numbers In parentheses are the N's for the Algorithm Timed Tests \Alch vere given on a different day. 
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scores can be readily explained by examining the content of the three Items 
for this objective which required the students to do fairly sophisticated 
regrouping of numbers » and^ for two of the three Items, to understand and 
apply the DMF notation for place value^ a notation vhlch employs parentheses 
and Is unique to DMP. For example^ Item 8 J In Form T contained the stem 
.7(10) + 18 which had to be renamed as 78, 718, or 88, Performance on this 
type of Item was very Instruction-dependent, whereas It was probably pos- 
sible for students with just general familiarity with the numbers 0-99 to 
score quite well on the Items for the other three objectives prior to In- 
struction. 

4 

The near-mastery level of performance on these prerequisite objec- 
tives undoubtedly enhanced progress on the sentence-writing 0-99 and 
problem-solving 0-99 objectives (discussed below). Such success was also 
desirable from an Instructional point of view since the A topics to be 
taught in the spring semester assumed mastery of these objectives and 
there was onl Dne topic between the S and A topics in which instruction 
on these numbers would occur. 

Open sentences . Instruction on open sentences had been carried out 
in Topics S-1 through S-3 in grade 1 and was continued in S-4, S-5, and 
S-6 with mastery expected after S-6. Status at S-4 on both addition and 
subtraction open sentences approached mastery (the score for both objec- 
tives was 84.9%). There was some improvement at S-5 (89.1% for addition 
and 93.5% for subtraction) and then a slight drop at S-6, to 88.8% and 
89.9%. Therefore, these objectives had virtually been mastered at the 
completion of S-6, as Intended by the program. 

4 

A proportion correct >^ 90% \b the criterion for mastery. While it is 
recognized that not every student will have mastered an objective using 
this criterion, it allows for measurement error and assures that most 
students have reached master^ . 



Sentence-writing 0-20, The sentence-writing data In Table 12 are an- 
notated by. the labels described earlier^ Sets A and B» according to whether 
or not Item characteristics such as syntax corresponded to Interview tasks. 
This distinction nay be useful In future analyses relating Interview and 
achievement monitoring data. 

Mastery of sentencet-wrltlng for numbers 0-20 was expected after S-6. 
No predictions of mastery at particular points In the series were estab- 
lished for the different verbal problem types; however^ since the various 
situations were Introduced and emphasized In particular topics^ It Is pos- 
sible to relate performance to instruction. 

Both addition sentence-writing objectives (Joining and part part whole) 
and the subt -separating objective had been mastered at S-4 In both the 
multiple-choice and free-response setting. This status was maintained 
at S-5 and S-6 (though for . separating there was a decrease at S-5 which 
was negated at S-6). 

For two of the other three subtraction objectives » the two test con- 
texts gave somewhat Inconsistent results. Although there was negligible 
change on the subt-part part x^ole-addend objective from S-4 (62.9%) to 
S-6 (59.3%) in the multiple-choice settings performance Improved from 
41.2% at S-4 to 78.8% at Sr6 in the free-response mode. In contrast » 
there was great progress on the subt-comparison objective (from 26.5% 
at S-4 to 72.7% at S-6) in the multiple-choice context but considerably 
less growth In the free-response situation (36.7% to 48.3%). The subt- 
joln-addend objective showed consistent but nc : dramatic Improvement^ 
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moving from 20.0% at S-4 to 31.0% at S-6 (multiple-choice) and from 40.0% 
to 59.3% (free-response). 

The dlstractors offered for the multiple-choice sentence-writing 
items were restricted to (a) a canonical sentence containing the reverse 
operation sign and the two given numbers in appropriate order and (b) a 
canonical sentence containing either operation with the solution and one 
of the given numbers, or, containing either operation and a repeated given 
number. The only exception was a dis tractor for one item which had no 
operation sign and combined the given numbers (9, 4); i.e., 94 - C]. As 
noted previously in the discussion of item data, students showed a strong 
tendency toward selecting the response choice or choices containing the 
addition sign (reverse operation) for the three nonseparating situations. 
This effect held true even after the instructional emphasis on these three 
situations. The selection of an addition sentence to represent the compari- 
son and subt-join-addend problem situations, though an incorrect response 
here, may be related to the successful strategies exhibited in the indi- 
vidual interviews in which students solved these two tasks in an additive 
manner (Kouba & Moser, 1980a, b); the parallel does not appear to hold for 
the subt-part part whole-addend situation. These and other relationships 
between the achievement monitoring and interview data will be examined 
further in future analyses. 

The emphasis of instruction in S-4, S-5, and S-6 was on the use of 
the part part whole chart, particularly in analyzing misising addend and 
comparison situations. Improved performance on the comparison objective 
and two addend objectives seemed to indicate that instruction was effective. 
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However, none of these three more difficult subtraction objectives was 
mastered though the Intent of the S topics was mastery of all sentence* 
writing 0-20 objectives after S-6, 

Sentence^wltlng 0-99 . The sentence-writing objectives for 0-99 were 
not covered In the S topics. However, given their familiarity with the 
numbers 0-99, many students apparently could generalize from work with 
sentences 0-20 to sentences with larger numbers. In both the multiple- 
choice and free-response contexts, the scores for most of the 0-99 objec- 
tives at most test times were quite comparable to those for the 0-20 ob- 
jectives. At S-A the scores for sentence-writing joining and separating 
0-99 approached mastery (80,0% and 86,7%) In the multiple-choice context 
and were even better on the free-response test (88,2% and 91,4%), For 
the add-part part whole objective, the free-response mode was easier (86,7%) 
than the multiple-choice mode (64,7%) at S-4, By S-6 mastery or virtual 
mastery was evident for these three situations In both test settings, ex- 
cept for the subt-separatlng objective In the multiple-choice setting which 
Inexplicably dropped from 86,7% at S-4 to 72,4% at S-6, Since the free- 
response score for separating was 96,3% at S-6, there may have been some 
anomaly In the testing which explains the unusually low multiple-choice 
score. 

As was true for the 0-20 domain, the other three sentence-writing ob- 
jectives were more difficult and the distractors containing the addition 
sentence were attractive. Little change wa& shown on the subt-part part 
whole-addend objective on the multiple-choice setting (53,3% to 48,3% from 
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S-4 to S-6) but some growth occurred In the free-response situation (62,9% 
to 74*1%), There was substantial growth on the comparison objective, not- 
ably 11.8% at S-A to 57,6% at S-6 (free-response) and 22,9% to 37.0% 
(multiple-choice) and a modest improvement on the Join-addend objective in 
both modes from 11.8% to 21.2% (multiple-choice) and 30.0% to 37,9% (free- 
response). Thus, though no instruction in the numbers 0-99 or sentence- 
writing 0-99 had taken place, students were seemingly quite able to 
generalize instruction In sentences with smaller numbers to sentences with 
larger numbers. 

Algorithms , There was no instruction on algorithms for addition and 
subtraction of 2-digit numbers during the fall semester, since these objec- 
tives were not introduced until A-1 and were to be mastered at A-4. None 
the less, in a multiple-choice context in which two of the three items for 
each objective required regrouping, students were already able to select the 
correct answer about one-half of the time for the 2-digit addition algorithm 
at S-4 (51.5%) and about one-third of the time (30.3%) for the 2-digit sub- 
traction algorithm. Modest progress was made by S-6, to 59.6% and 44.9%, 
respectively. The scores may be inflated because some students were observed 
counting or tallying the solution rather than solving algorithmically . 

Problem-solving 0-20 . The problem solving Items required the child 
to select the correct answer for the verbal situation; again the data In 
Table 12 are labeled for Sets A and B though this distinction is not of 
interest here. 

Performance for four of the six problem-solving 0-20 objectives (add- 
joining, add-part part whole, subt-separating, and sub t -Join-addend) was 
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at or near mastery at S-4 (respectively, 94.1%, 82,4%, 93.3%, 86.7%). 
Scores for the subt-part part ^jtiole-addend and subt-comparlson objectives 
were also relatively high at S-4 (74.3%, 62.9%). At S-6 scores for all 
problem-solving objectives were at or near mastery, though there were 
nominal decreases for the joining, separating, and join-addend objectives. 
Improvement on the comparison and add -part part whole situations was sub- 
stantial and probably can be attributed to Instruction. 

The dlstractors for the problem-solving Items were (a) the number re- 
sulting from a reverse operation, and (b) either a given number or a mis- 
count just one number off from the correct response. For the more difficult 
subtraction problems, there was no preference shown for the reverse opera- 
tion, contrary to what might have been indicated from the results for the 
sentence-writing Items. 

It Is of particular Interest in the study as a whole that even though 
only three of the six comparable sentence-writing 0-20 objectives had been 
mastered, problem -solving performance was excellent on all verbal situa- 
tions assessed * A high level of problem - solving skill prior to any in- 
struction had been demonstrated even in the initial interview of the study 
in grade 1 (Kouba, Moser, Buchanan, Carpenter, & Cookson^ 1980). The dis- 
crepancy between S-6 scores on the subt-joln-addend sentence (31.0%, 
multiple choice; 59.3% free-response) and verbal problem (82.8%) is es- 
pecially striking. Sentence-writing performance suffered primarily be- 
cause of a tendency to choose the distractor containing the reverse 
operation (multiple-choice) or to write an incorrect addition sentence 
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(free-response). As discussed above, this may be related to the preference 
for additive strategies esdilblted In the Interviews. 

Problem-solving 0-99 , Some students were apparently able to general- 
ize their problem-solving 0-20 skills to problems with larger numbers 
(though not to a mastery level) despite their lack of Instruction In numbers 
0-99, sentences 0-99, or Algorithms. However, the absence of growth and/or 
the erratic pattern of scores for four of the six objectives suggests that 
Instruction In the larger numbers or algorithms Is necessary before further 
consistent progress can be made. The modest, steady Improvement on the two 
subtraction addend problems can probably be attributed to the emphasis In 
Instruction on solving these slcuatlons with smaller numbers. 

It Is difficult to compare performance on the sly problem-solving 
0-99 objectives because the Items for two of the objectives—the subt- 
comparlson and subt-joln-addend — did not require regrouping as did items 
for the other four objectives, so these items were no doubt less diffi- 
cult than they might have been. Scores for both were in the 40-60% range 
at all test times. Among the other four objectives, the add-joining ob- 
jective was easiest as would be expected with scores of 60.0% at S-4, 56.7% 
at S-5, and 62.1% at S-6. However, the add -part part whole objective was 
confc^iderably more difficult at two of the three test times (37.1%, 66.7%, 
44.4%). Scores for the subt-separating and subt-part part whole-addend 
objectives were generally lower than for the two addition objectives, though 
data for the separating objective were erratic (29.4%, 53.1%, and 33.3%). 
The subt-part part whole-addend objective had consecutive scores of 5.9%, 
28.1%, and 27.3% and appeared to be the most difficult objective. 



erIc - 



67 



so 



Th« floMwhat unstable seoraa for tha add-part part t^ola and aubt- 
aaparatlng altuatlona ara intriguing • A partial axplanatlon la offered 
by the choice of dlatractora. At S-4 and S-6 for the addition objective and 
at S-6 for the aubtractlon objective there waa an apparent tendency to attempt 
to aolve the problem algorlthalcally by ualng a '*buggy" algorithm; thus the 
wong anawer naa aelected aa a reaponae. It may be that at S-5 relatively 
more atudenta counted out or eatlaiated the anavery potialbly becauae the test 
admlniatrator allowed more time. 

Counting , There vaa no formal Instruction In counting but It was ex- 
pected that Informal work, both at school and at home, or exposure to other 
matheouitlcal experlencea would promote growth. Modest progress on the 
counting back objective waa evident (from 58,1% at S-A to 63.9% and 67 ,82 
at S-5 and S-6); however , little change waa shown for counting on (73 •2Z, 
76. 6Z, 76.5X). 

Recall of addition and subtraction facts (speeded test) > Incr eas Ing 
the speed with which students can reapond to open sentences (basic facts) 
was not a formally stated objective of Instruction for the S topics. How- 
ever » in the course of Instruction there were some worksheets used idilch 
were timed and the teachers employed standard techniques such as flash card 
drllla to varying degrees. These factors plus practice on the facts both 
in open sentence and verbal problem context throughout the three topics 
could be expected to produce Improved facility In recall. 

Certain children were extraordinary in their ability to listen to 
the problem, lay down their pendlt count out the answert pick up their 
pencil, and write the response within the time allowed. Some children 
eeemed to be able to keep working on the previous problem(8) while at 
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the same time attending to the Immediate problem. (For all test times there 
was an additional period of 3 or 4 seconds expended In pronouncing each 
problem, e.g., "Box F, 7 + 2.") Thus, the results represent a blend of 
facts actually comnltted to memory and of facts determined as the test 
progressed. 

Moderate Improvement for both addition (from 63.2% at S-4 to 79.1% at 
S-6) and subtraction (51.0% to 65.3%) facts recall was demonstrated. Al- 
though the scores were not as high as the near-mastery scores for open sen- 
tences, progress was satisfactory for these nonlnstructlonal objectives. 

AlRorlthms (timed test) S-6 . The baseline testing of algorithmic 
performance in a free-response, timed mode at S-6 indicated that about one- 
third of the time (34.1%) students could accurately solve 2-dlglt problems 
with regrouping and to a lesser extent (14.6%) 3-dlglt problems, despite 
the fact that they had had no instruction in algorithms or in 2-dlglt and 
3-dlglt numbers. Performance on nonregrouping addition problems was even 
better (63.7%, 2-diglt; 43.2%, 3-diglt). Performance on subtraction for 
nonregrouping problems about equalled addition performance (54.0%, 2-digit; 
44.2%, 3-diglt) but at this point not many regrouping subtraction problems 
could be solved correctly (11.5%, 2-digit; 1.8%, 3-diglt). Almost all 
students attempted all items so the timed aspect of the test was probably 
not a significant factor in performance. 

Conclusion i 

In general overall progress from the S-4 to S-6 test times was modest 
with marked improvement for only a few objectives. The lack of substantial 
change can be attributed in part to the initially high scores for many 
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objectives. Also, instruction in the fall semester of grade 2 was directed 
toward only a few of the many objectives assessed. 

The open sentence and sentence-siting 0-20 instructional objectives 
should have been mastered after S-6, Scores for the open sentence objec- 
tives indicated virtual mastery for both addition and subtraction, but 
only three of the six sentence-writing objectives had been mastered— 
add-Joining, add -part part whole , and subt-separating**-and they had been 
mastered at the first test time, S«-4« There were discrepancies in scores 
between the multiple-choice and free-response contexts for the three re- 
maining sentence-writing subtraction objectives, but in neither test mode 
was mastery demonstrated for any of these problem types. Results at S*-6 
for the closely related noninstructional objectives (facts recall — speeded 
test, problem-solving 0-20) were not entirely consistent with the preceding 
results. Performance on the speeded tests was somewhat lower (more so 
for subtraction) than for open sentences; this difference may be largely 
attributable to the two dissimilar test modes, however. Scores for all 
six problem-solving objectives were near mastery level; apparently problem- 
solving skill did not depend on sentence-writing skill. 

Performance on three of the four prerequisite instructional objectives 
for the numbers 0-99 approached mastery at S-6 though there was no instruc- 
tion on these objectives. Scores for the other instructional objectives 
containing the numbers 0-99 reflected pupil confidence with these numbers 
and suggested that students were able to generalize behaviors for verbal 
problems with numbers 0-20 to the larger numbers even though no instruc- 
tion had occurred with larger numbers. Performance on sentence-siting 
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0-99 in both the multiple-choice and free-response modes was only slightly 
lower than that for numbero 0<-*20, There was also some success on the 
problem-solving 0-99 objectives though scores were considerably lower than 
the comparable objectives with numbers 0-20 • There was some familiarity 
with algorithms prior to instruction as well, particularly for addition. 
The addition algorithm could be utilized successfully at S-6 for 2-digit 
numbers requiring regrouping about one-third of the time in a free-response 
setting; there was only nominal success with the subtraction algorithm with 
comparable numbers in this mode. Performance in the multiple-choice con- 
text also indicated some knowledge of algorithms. 



References 

Buchanan, A. E., & Romberg, T, A, Data collection procedures and descrlp* * 
tlve statistics for the grade one achievement monitoring tests (base^ * 
line, S-1. S-2t and S-3), coordinated study no. 1 (Working Paper No, 
316). Madison: Wisconsin Center for Education Research, 1982. (a) 

Buchanan, A. E., & Romberg, T. A. Instrumentation for the achievement 

monitoring component of coordinated study //I (Working Paper No, 322). 
Madison: Wisconsin Center for Education Research, 1982. (b) 

Kouba, V. L,, fit Moser, J. M, Results from fourth individual interview 
(September 1979), coordinated study <H (Working Paper No. 292). 
Madison: Wisconsin Research and Development Center for Individual- 
ized Schooling, 1980. (a) 

Kouba, V, L,, & Moser, J. M. Results from fifth Individual Interview 
(January 1980) > coordinated study ifl (Working Paper No. 293). 
Madison: Wisconsin Research and Development Center for Individual- 
ized Schooling, 1980. (b) 

Kouba, V. L., Moser, J. M., Buchanan, A. E., Carpenter, T. P., fir Cookson, 
C. J. Results from first individual Intervlev (October 1978), coor- 
dinated study ffl (Working Paper No. 281). Madison: Wisconsin Re- 
search and Development Center for Individualized Schooling, 1980. 

Nelson, L. R. LERTAP. University of Otago, Duneden, New Zealand, .1974. 

Romberg, T. A. Four studies on aspects of assessing computational per- 
formance (Technical Report No. 297). Madison: Wisconsin Research 
and Development Center for Cognitive Learning, 1975. 



55 



56 



Romberg^ T. k.^ & Braswell, J, Achievement monitoring via item sampling: 
A practical data gathering procedure for formative evaluation. 
Journal for Research in Mathematics Education . 1973, 4, 267-270. 

Romberg, T, A., Harvey, J. G., Moser, J. M., & Montgomery, M. E, Develop- 
ing mathematical processes . Chicago: Rand McNally & Co., 1974. 



73 



Appendix A 

ADMINISTRATOR'S M.NUALf AND STUDENT TESTS 
FORMS R, S, T 



57 

- 74 

ERIC 



R 



Directions for Administering Achievement Monitoring Test R 
Ccordinated Study #1 & #2 

General Directions 

Reading^ the Test . I'hft first part of this test is in multiple choice format 
and is read aloud to the children. Read the questions exactly as they are 
printed in the directions; do not paraphrase. Each question is read twice--* 
or the key phrases are repeated after the original question is read. Read 
the questions at s somewhat slower than conversational pace. The second 
part of the test Involves verbal problems for which the child must write, 
but not solve » a nuinber sentence. Again » you will read the number story 
twice. The third rart of the test, the basic facts speed test» will be 
administered via tape. 

Since many children will not know how to do the majority of the test, 
expecially at the beginning of the year, they will no doubt want to ask 
questions or wane you to repeat items yet again. Please do not allow 
this — instead, tisk them to Auswer "as best they can" or to mark the 
"puzzled face'* to snow they have "not learned this yet." Note also that 
reading the answer:^ to tb^ children is not permitted. 

Since this is a group- aorriinistered test, verbal exchanges with individual 
children can be distrao^iing and interfering— try to establish a policy 
of not talking and not allowing the children to talk in between questions. 

Should the above directions seem unnecessarily stringent, please realize 
that we are attemptihg to measure change over time and that we have very 
few questiors on which to base this measurement. The children will take 
the other fciraw of this same test at 6 week intervals and then they will 
repeat the three forms} hopefully each time they will be able to answer 
thie questlcas more successfully. 

Make sure the children mark or\lv one box and that they mark at least one 
box. Encourage them to use the "puzzled face" by reminding them that this 
response means "I haven't learned this (how to do this) yet." 

Pacing the Test . Try to keep the test moving. Expecially for the number 
story and algorithm problems it may take a "long" time for the children tu 
figure out an answer. As a rule of thumb, allow the group to work on each 
question until only one or two children are still working. At that point, 
if necessary, suggest that anyone still working laark the, "puzzled face" 
box. Then just go on to the next question without waiting longer. The 
second part of the test, sentence writing, may go slowly. Remind the children 
n2t to solve the problem, and again, to use the "puzzled face" when they need 
to. The third part of the test, the taped basic facts questions is a speed 
test. Once the tape Is started, it will not be stopped. 
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Preparations for Testing 

The children will need two pencils with erasers. They will not need scratch 
paper for this test, since they may write in the "arvow" space, the children's 
names have been written on the tests In advance; distribute the tests, making 
sure each child has his/her own test. 

Specific Directions 



SAY: Today we are going to do some work with numbers In this booklet. You 

learned how to do some parts of the work last year In first grade. You 
will learn how to do more of the work this year In second grade. We don't 
expect you to know how to do all of the work today. We will come back 
A again and again while you are In second grade . . . each time you will 
have learned how to do more of the work. 

Find your name on the line. Look at the big box with an X In lt~ 
you will answer the questions today by making a big X like this one. 

EXAMPLE A Now find row A. I am going to ask you a question. You will answer by 
making a big X In one of the boxes. If you haven't learned about thw 
answer yet, make an X.ln the last box, the one with a puzzled face. 
[Pauee.i 



EXAMPLE B 



Which box has a picture of a dime In It? Make an X In the box that has 
a dime In It. {Pause.} If you haven't learned this yet, make an X 
In the last box, the one with a puzzled face. [Check to eee that the 
ohLldren mark only one box in the row. ] 

Now find row B. Look at the boys and girls In the arrow. Are there more 
boys, more girls, or the same niunber ... more boys, more girls, or the 
same number? Make an X In the box that tells your answer ... If you 
haven't learned how to answer yet, mark the puzzled face. 



Now 



turn to the next page and fold your booklet. 



[Note: Starting with row do not aaeiet the children with the test, 
except to make sure they are marking only one box . . . and at least 
one box.] 

Find row C. Look at the apples In the arrow. Make an X In the box 
that tells how many apples there are ... how many apples there are. 
[Pauee.] Remember, If you haven't learned about this yet, mark the 
puzzled face. 

Row D. Look at the number In the arrow. Make an X In the box which has 
that many marbles In it ... that many marbles In It. 
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Row E. Look at the number sentence in the arrow. Make an X on the 
number that will make the sentence true ... the number that will make 
the sentence true. 

Row F. Look at the problem In the arrow. Make an X on the answer ... 
an X on the answer. 

Row G. I am going to read a number story about pencils. I will read 
the story twice. Listen both times before you mark a box. John had 
1 !!® ^ Pencils to Tim. How many pencils did John have 

left? IRfpeat, Allw time for the ahUdrsn to figure out their anewere 
to Tot)8 G ccnd Ji • J 

Row H. Thlo nunbcr otory lo about coHectiono of cano. For thio 
otory, you may vrritc on tho paper if you want to. Debbie hao'~32~ 
cano In hor collection. Her brother T^ob has 56 cans. How many 
more cans does Bob have than Debbie? [.Reseat and give ''puzzled face" 
reminder » if neoeaeary, to move the teet along. Aleo remind them to 
make an X on their answer ^ if neoeeeary, ] 

Row I. Look at the numbers In the arrow. They are in order from 
smallest to largest. What number goes on the line ... what number 
goes on the line? uumuci 

Row J. Look at the number In the arrow. Make an X on the box that has 
has another name for the number ... another name for the number. 

Row K. Look at the number sentences. : One of the number sentences 
tells how to find the answer for this story about cards. After I 
read the story, make an X on the number sentence that tells how to 
find the answer. Bill has 4 football cards. He also has 9 bSi-eball 
cards. How many cards does Bill have altogether? [Repeat, ] 

!^ti;c.^!ifrT!'r l; about candies. Make an X on the number 

sentence that tells how to find the answer. Kathy had 78 candies. 
[SepSr] '° """y candies did Kathy have left? 

Row M. This number story is about a plant. A plant was 8 cubes tall. 
It grew some. Now it is 14 cubes tall. How much did it grow? [Repeat,} 

Row N. This number story Is about trees. Mark the number sentence 
that tells how to find the answer. Mrs. Turner had 67 trees. 29 
trees were pine trees and the rest were oak trees. How many trees 
were oak trees? [Repeat, ] 

Turn to the next page. 
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0 Row 0, This number story Is about brickn. Mr. Brovn needs 11 bricks. 

He has 8 bricks already. How loany more bricks should tie get? [Repeat.] 

P Row P. This number story is about books. For this story, you nay 
write on the paper if you want to. The library had 54 books about 
animals. Then the librarian bought 18 more animal books. How many 
animal books does the library have now? [Repeat, use '^puzzled face" 
and ^'mke art X^' remindeve ae neoeeaary.] 

Q RowQ. Look at the problem in the arrow. What number is the answer ... 
what number is the answer? [Mention ^'puzzled face. 

R RowR. Look at the problem in the arrow. What number is the answer ... 
what number is the answer? [Mention '^pzuazled face.''} 



S Row S • Look at the picture of the doghouse. We can see some puppies 
outside the doghouse. 9 puppies are inside the doghouse. We cannot 
. see them. How many puppies are there altogether? . . . some puppies are 
outside ... 9 puppies are inside . . . how many puppies are there altogether? 

T RowT* We are going to count backwards, starting at 18. When we 
count backwards one nmber we get 17. When we count backwards two 
numbers we get 16. What do we get when we count backwards four numbers 
from 18 ... what do we get when we. count backwards four numbers from 18? 

Turn to the next page. 

U Row U. What number is 5 less than 23 ... 5 less than 23? 

Now we will do some different work. I will read a number story to you. Then 
I want you to write a number sentence for the story. You don*t need to solve 
the sentence. Just write the sentence the best you can without solving It. 
Write it on the line. 

A Joe has 9 whistles. His slater Debra has 15 whistles. How many more 
whistles does Debra have than Joe? [Repeat.} 



B Mike has 48 red leaves. He also has 26 yellow leaves. How many leaves 
does Mike have altogether? [Repeat.] 

C Jill has 29 nails. How many more nails does she have to put with them 
so she has 87 nails altogether? [Repeat. ] 

D Jerry had 6 apples. His mother gave him 8 more apples. How many 
apples did Jerry have altogether? [Repeat. ] 

Turn to the last page. 
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The work on this page is different. I want to see how quickly you can 
think of the answers for addition and subtraction problems* 

I am going to play a tape-— the voice on the tape will say problems, like 
this: [Play the four aample problcma Z + 8, 5 i- 6, 7^-4, 8 i- 3.] The 
problems will go very quickly, even faster than when you were in first grade* 
Today you probably will not know very many answers, but when I come back and 
we do these problems again, you will know more* Don't feel bad if you don't 
know the answers today* 

We will start with the row of boxes at the top of the page— the ones with 
capital letters A, B, C *... The voice on the tape will tell you where to 
write you' answers* Do your best to keep up with the voice. Get your 
pencil ready. [Start tape. ] 

Script on Tape ; Look at the row of boxes at the top of the page* Find box 
A* I am going to say problems like 5 + 4* The answer for 5 + 4 is 9* 
So there ic a 9 in box A* Find Box B. What is 7 + 1? 7 + 1 Is 8* You 
write an 8 in box B* 

[10 eeoond pause; make sure the children are working on the top row. ] 
Now I am going to say problems for all the rest of the boxes in the top 
row* I will not stop, so write your answers quickly* If you can't think of 
an answer. Just leave the box empty* Ready? 
Form R Box C 1 + 5 

Box D 3 + 2 

Box E 4 + 4 

Box F 3 + 6 

Box G 4 + 3 

Box H 6 + 2 

Box I 5 + 8 

Box J 6 + 9 

Box K 9 + 3 

Box L 5 + 7 

Box M 8 + 9 

Box N 3 + 8 
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Stop working. You may rest for a moment ... then we will work on the bottom 
row. 

[10 eeoond pause] 

Ready to listen again? Look at the bottom row of boxes. Find Box A. This 
time I 1 going to say problems like 9-6. The answer for 9 - 6 Is 3. So 
there is a 3 in box A. Flttd box B. What Is 4 - 2? 4 - 2 Is 2. You write a 
2 In box B. 

[10 eeoond pause— make sure the ohildren are in the bottom row. J 
Now I am going to say problems for the rest of the boxes. I will not stop, 
so write your answers quickly. If you can'f think of an answer, leave the 
box empty. Ready? 

Form R . Box C 5 - 1 

Box D 9 - 2 

Box E 8 - 7 

Box F 5-3 

Box G 7-6 

Box H 8-5 

Box I 14 - 7 

Box J 12 - 5 

Box K 11 - 8 

Box L 13 - 7 

Box.M 12-9 

Box N 15 - 8 
Stop working. Put your pencil down. 
[Stop the tape.] 

That Is all the work we will do today. Remember, we will come again and you 
will do work like this again. Each time I cone, you will be able to do more 
of the work. 

[Colleat the booklete.] 80 
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Directions for Algorithm Timed Tests 

(Matribute the teeta, telling the ohildren not to open them. yet.) 

SAY: Today we are going to do a new kind of math problem. Probably 
you have not learned how to do these problems yet. Don't worry about that- 
Just do the best you can. 

I will say "GO" when you should begin working. Then after a little 
while I will say "STOP." Please don't start working until I say "GO." 

Now turn to the page that aays ADD. (Mtxke aure ohitdren are on the 
right page. I Look at the red dotted line. Flrat you will do the problems 
ABOVE the red line. When I say "GO," do as many problems above the red 
line as you can before I say "STOP." Don't work below the red line yet. 
Ready? "GOl" (Allow Ih minutea. ) "STOPI.*" Now we will work on the 
problems below the red line. Ready? "GOl" (Allow 1^ minutea. ) "STOPlI" 

"STOP!" That was a very short time, wasn't it?! J You will be 
learning how to do these problems faster. Now turn to the page that 
says SUBTRACT. 

(Repeat above procedure exactly for the SUBTRACT page. ) 

"STOP I" That was fast too, wasn't it? Next time we come, you'll be 
able to do more. (Collect teata.) 
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Directions for Administering Achlevcaent Monitoring Test S 



Coordinated Study Si & §2 



General Directions 

Reading the Test. The first part of this teat Is in multiple choice format 
and is read aloud to the children. Read the q^iestions exactly as they are 
printed in the directions; do not paraphrase. Each question is read twice- 
or the key phrases are Repeated after the original question is read. Read 
the questions at a somewhat slower than conversational pace. The second 
part of the test Involves verbal problems for which the child must write, 
but not solve, a number sentence. Again, you will read the number story 
twice. The third part of the test, the basic facts speed test, will be 
administered via tape. 

f Ince many children will not know how to do the majority of the test, 
etpedally at the beginning of the year, they will no doubt want to ask 
questions or want you to repeat Items yet again. Please do not allow 
this— Instead, ask them to answer "as best they can" or to mark the 

puzzled face" to show they have "not learned this yet." Note also that 
reading the answers to the children is not permitted. 

Since this is a group-administered test, verbal exchanges with individual 
children can be distracting and interfering—try to establish a policy 
of not talking and not allowing the children to talk In between questions. 

Should the above directions seem unnecessarily stringent, please realize 
that we are attempting to measure change over time and that we have very 
few questions on which to base this measurement. The children will take 
the other forms of this same test at 6 week Intervals and then they will 
repeat the three forms; hopefully each time they will be able to answer 
the questions more successfully. 

Hake sure the children mark on\ y one box and that they mark at least one 
box. Encourage them to use the "puzzled face" by reminding them that this 
response means "I haven't learned this (how to do this) yet." 



Pacing the Test. Try to keep the test moving. Expeclally for the number 
story and algorithm problems it may take a "long" time for the children to 



If necessary, suggest that anyone still working mark the "puzzled face" 
box. Then Just go on to the next question without waiting longer. The 
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Preparations for Testing 

The children will need two pencils with erasers. They Ml not need scratch 
paper for this test, since they will write In the "arrow" spac'e. The children's 
names have been written on the tests In advance; distribute the tests, making 
sure each child has his/her own test. 

Specific Directions 

8AT{ Today we are going to do some work with numbers in this booklet. You 
learned how to do some parts of the work last year .In first grade. Tou 
will learn how to do more of the ^Tork this : r in second grade. We don't 
expect you to know how to do all of the work today. We vlll come back 
again and ag^iin while you are in second grade . . . each tisne you will 
have learned how to do more of t.ie work. 

Find your name on the line. Lock at the big box with. an X in it — 
you will answer the questions today by making a big X like Ciia one. 

Now find row A. I am going to ask you a question. You will answer 
by making a big X in one of the boxes. If you haven't learned about 
the answer yet, make an X in the lact box, the one with the puzzled 
face. [Pauoe.] 

Which box has the tallest flag in it? Make an X on the box with the 
tallest flag. [Pccuae,] If you haven't learned about this yet, make 
an X in the last box, the one with the puzzled face. [Cheok to see 
that the ohildren rwk only one box in the row, ] 

Find row B. Look at the number in the arrow. Make an X on the box 
which .has that many socks in it ... the box which has that many socks 
In it. If you haven't learned about this yet, mark the puzzled face. 

Now turn to the next page and fold your booklet. 

[Note: Starting with row C» do not aaaiot the ohitdren with the teat, 
except to make 6i4re they are marking onlu one box . . . and at leaat ■ 
one box, ] 

Itow C. Look at the sticks in the arrow. Make an X on the box that 
tells how many sticks there are ... the box that tells how manv sticks 
there are. [Pauae,] Remember, if you haven't learned about this yet, 
mark the puzzled face. 

Row ID . Make an X on the box that has 24 cubes in it ... 2A cubes in it. 

Row E. Look at the number sentence in the arrow. Make an X on the 
number that will make the sentence true . . . make an X on the number 
that will make the sentence true. 



EXAMPLE A 



EXAMPLE B 
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F Row F. Look at the number sentence In the arrow. Make an X on the 
number that will make the sentence true ... make an X on the number 
that will make the sentence true. 

C Row G. I am going to read a number story about toy airplanes. I 

will read the story twice. Listen both times before you mark a box. 
David has 9 toy airplanes. His sister Nancy has 13 toy airplanes. 
How many more toy .airplanes does Nancy have than David? [Repeat. 
AIUm tune for the ahildpen to figure out their anawere to roua G 
COta Bt J 



H 



H. This number story Is about bojrtle caps. For this story you may 
write on the paper if you want to. Tom has 24 old bottii caps. He also 
nas 57 new bottle caps. How many bottle caps does Tom have altogether? 
[Repeat. If neoeaeary, remind the ohildren to "make an X" on their 
anaaer. Alao, uae the "puzzled faoe" reminder aa neoeeaary.] 

Row I. Which box shows the numbers in order from smallest to largest . , 
in order from smallest to largest? 

. Row J. Look at the little squares In the arrow. Make an X on the box. 
that tells how many squares there are... how many squares there are. 

ff?i^i,«i**J^ the number sentences. One of the number sentences 
tells how to find the answer for this story about hats. After I 
read the story, make an X on the number sentence that tells how to 
find the answer. Karla had 15 hats. She gave 9 hats to Ste^ How 
aany hats did Karla have left? [Repeat.] 

Row L. . This number story Is about stickers. Make an X on the number 
sentence that tells how to find the answer. Sarah has 28 stickers. 

c stickers. How many more stickers does Ricky 

have than Sarah? [Repeat.] 

Row M. This number story is about things to drink. There are 11 

milk in them. How many glasses have milk in them? [Repeat, j 

N Row N. This number story is about children swimming. Ther.s were 46 
children swimming in the pool. 27 more children jumped into the pool. 
How many children were la the pool thsn? [Repeat.] 

Turn to the next page. 
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0 Row 0. This number story Is about shells. X7 shells are in a box 

f Kow P. This number story is about soccer. For this story you may write 
on the paper if you want to. There were some so"^ players on the field. 
23 more players came. Now there are 35 players on the field. How many 

ffi!" "^^^ ""'^^ Repeat. Uae "puzzled face" and 

"make an X" remvndera ae neoessary,} 

Q Look at the problem In the arrow. What number Is the answer . , , 
what number Is the answer? [Mention "puzzled face. "} 

R Look at the problem In the arrow. What number Is the answer . . . 
what number Is the answer? [Mention "puzzled fare, ") 

S Row S. We are going to count up from the numbor 12. When ve count 

up one number from 12 we get 13. When we count up two numbers from 12 
we get 14. What do ve get when we count up fivr> r,'.xmbers froc 12 ... 
what do we get when we count up five numbers fro:ii 12? 

T Row T. Look at the garage and the cars. There are 15 cars altogether. 
We can see some cars outside the garage. The rest ?!re Inside the 
garage. How many cars are Inside the garage? Therr are 15 cars 
altogether ... some are outside ... the rest are lnsfd«: ... how 
many are Inside? 

Turn to the next page. 

U Row U. I am going to tell you about some numbers listen ... 24 
comes 1 number after 23 ... 25 comes 2 numbers after 23 ... vhat 
number comes 6 numbers after 23 . . . what number conies 6 numbers after 23? 

Now we will -do some different work. I will read a number story to you. Then 
I want you to write a number sentence for the story. You don't need to solve 
the sentence. Just write the sentence the best you can without solvlne It. 
Write It on the line. 

A Judy has 4 chocolate cupcakes. She also has 7 white cupcakes. How many 
cupcakes does Judy have altogether? [Repeat, ] 

B Steve had 65 pennies. He gave 36 of them to Uura. How many pennies did 
Steve have left? [Repeat. ] 

c There are 86 marbles In a jar. 54 are big and the rest are little. How 
many little marbles are In the jar? [Repeat. ] 

D Adam has 7 puzzles. How many more puzzles does he have to put with 
them so he has 12 puzzles altogether? [Repeat. ] 

Turn to the last page. 
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think of the answers for addition and subtraction problems. 

I am going to play a tape^the voice on the tape will say problems, like 
this: [Play the four eample pvoblme 2-^8, 6 6^ 7 + 4, 8 -h 3n] The 
problems will go very quickly, even faster than when you were In first grade. 
Today you probably will not know very many answers, but when I come back and 
ve do these problems again, you will know more. Don't feel bad If you don't 
know the answers today. 

We will start with the row of boxes at the top of the page— the ones with 
capital letters A, B, C •••• The voice on the tape will tell you where to 
write your answers. Do your best to keep up with the voice. Get your 
pencil ready. [Start tape.] 

Script on Tape ; Look at the row of boxes at the top of the page. Find box 
* A« I am going to say problems like 5 + 4. The answer for 5 + 4 is 9. 
So there is a 9 in box A. Find Box B. What is 7 + 17 7 + 1 is 8. You 
write an 8 in box B. 

[10 eecond pause; make oure the children are uorkirtff on the top rou.] 
Now I am going tt say problems for all the rest of the boxes in the top 
row. I will not stop, so write your answers quickly. If you can't think of 
an answer, just leave the box empty. Ready? 

Form S Box C 3 + 1 

Box D 2 + 5 

Box E 1 + 6 

lox F 7 + 2 

Box C 2 + 6 

Box B 3 + 5 

Box I 4 + 8 

Box J 3 + 7 

Box K 5 + 9 

Box L 6 + 8 

Box M 8 + 7 

Box N 4 + 9 



« s 

stop working. You nay rest for a nonent . . . then ve will work on the bottoil 
row. 

[10 eeoond pauee] 

Keady to listen again? Look at the bottom row of boxes. Find Box A. This 
tine I am going to say problems like 9-6. The answer for 9 - 6 Is 3. So 
there Is a 3 In box A. Find box B. What is A - 2? A - 2 is 2. You write a 
2 In box B. 

{10 aecond pauBe-^mcSie sure the ohildren cape in the bottom row. ] 
Now I an going to say jproblens for the rest of the boxes. I will not stop, 
so write your answers quickly. If you can't think of an answer, leave the 
box empty. Ready? 

Form S Box C 7 - 1 

Box D 8 <- A 

Box E 9 - 5 

Box F 7-^4 

Box 6 8 - 6 

Box H 4 3 

Box I 11 2 

Box J 13 8 

Box K 12 7 

Box L 15 « 9 

Box M 10 ^ 2 

Box N 16 7 
Stop working. Put your pencil down. 
{Stop the tape,} 

That is all the work we will do today, Senember, we will cone again and you 
will do work like this again. Each tine I come, you will be able to do nore 
of the work, 
ICQlUot the bcokleto^;} 



Directions for Algorithm Timed Tests 

OHstribute the tests^ telling the children not to open them yeU) 

SAY: Today we are going to do a new kind of math problem. Probably 
you have not learned how to do these problems yet, Don*t worry about that- 
just do the best you can. 

I will say "GO" when you should begin working. Then after a little 
while I will say "STOP," Please don't start working until I say "GO." 

Now turn to the page that says ADD. (Make sure children are on the 
right page.} Look at the red dotted line. First you will do the problems 
ABOVE the red line. When I say "G0»" do as many problems. above the red 
line as you can before I say "STOP," Don't work below the red line yet. 
Ready? "GOI" (Allou) IH minutes J ''STOP;!" Now we will work on the 
problems below the red line. Ready? "GOl" (Allow minutes.) "STOP! I" 

"STOPI" That was a very short time, wasn't it?II You will be 
learning how to do these problems faster. Now turn to the page that 
says SUBTRACT, 

(Repeat above procedure exactly for the SUBTRACT page.) 

"STOP!" That was fast too, wasn't it? Next time we comet you'll be 
able to do more. (Collect tests.) 
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Directions for Administering Achievement Monitoring Test T 
Coordinated Study iS^l & ^^2 

General Directions 

Reading the Test . The first part of this test is in multiple choice format 
and is read aloud to the children. Read the questions exactly as they dre 
printed in the directions; do not paraphrase. Each question is read twice- 
or the key phrases are repeated after the original question is read. Read 
tlie questions at a somewhat slower than conversational pace. The second 
part oi the test involves verbal problems for which the child must write, 
but not solve, a number sentence. Again, you will read the number story 
twice. 'iThe third part of the test, the basic facts speed test, .will be 
administered via tape. 

Since many children will not know how to do the majority of the test, 
especially at the beginning of the year, they will no doubt want to ask 
questions or want you to repeat items yet again. Please do not allow 
this — instead, ask them to answer "as best they can" or to mark the 
*'puzzled face" to show they have "not learned this yet." Note also that 
reading the answers to the children is not permitted. 

Since this is a group-administered test, verbal exchanges with individual 
children can be distracting and interfering—try to establish a policy 
of not talking and not allowing the children to talk iii between questions. 

Should the above directions seem unnecessarily stringent, please realize 
that we are attempting to measure change over time and that we have very 
few questions on which to base this measurement. The children vrill take 
the other forms of this same test at 6 week Intervals and then they will 
repeat the three forms; hopefully each time they will be able to answer 
the questions more successfully. 

Make sure the children mark only one box and that they mark at least one 
box. Encourage them to use the "puzzled face" by reminding them that this 
response means "I haven^t learned this (how to do this) yet." 

Pacing the Test. Try to keep the test moving. Expecially for the number 
story and algorithm problems it may take a "long" time for the children to 
figure out an answer. As a rule of thumb, allow the group to work on each 
question until only one or two children are still working. At that point, 
if necessary, suggest that anyone still working mark the "puzzled face" 
box. Then just go on to the next question without waiting donger. The 
second part of the test, sentence writing, may go slowly. Remind the children 
nat to solve the problem, and again, to use the "puzzled face" when they need 
to. The third part of the test, the taped basic facts questions is a speed 
test. i Once the tape is started, it will not be stopped. 



105 



90 



Preparation for Testing 

The children will need two pencils with erasers. They will not need scratch 
paper for this test, since they may write in the "arrow" space. The children's 
names have been written on the tests in advance; distribute the tests , making 
sure each child has his/her own test. 



EXAtlPLE 



Specific Directions 

SAY: Today we are going to do some work with numbers in this booklet. You 

learned how to do some parts of the work last year In first grade. You 
will learn how to do more of the work this year in second grade. We don*t 
expect you to know how to do all of the work today. We will come back 
again and again while you are in second gra'5e ... each time you will 
have learned how to do more of the work. 

Find your name on the line. Look at the big box with an X in it~- 
you will answer the questions today by making a big X like this one. 

A Now find row A. I am going to ask you a question. You will answer 
by making a big X in one of the boxes. If you haven't learned about 
the answer yet» make an X in the last box, the one with the puzzled 
face. [Pause,] 

Which box has the mosf. sailboats in It? Make an X in the box with 
the most sailboats in it. [Pauae.] If you haven't learned about this 
yet^ make an X in the last box» the one with the puzzled face. [Check 
to see that the children mark only one box in the row.] 

EXAMPLE B Find Row B. Look at the trucks in the arrow. Make an X on the box that 
tells how many trucks there are ... how many trucks there are. [Pause.] 
Remember f if you haven't learned about this yet, mark the puzzled face. 

Now turn to the next page and fold your booklet. 

[Note: Starting with row Cj do not aaaiat the children with the teat 
except to make sure they are marking/ only onebox and at least one box.] 

C Row C. Make an X on the box that has a seventy-four in it ... make 
an X on the box that has a seventy-four in it. [Pause.] If you 
haven't learned about this yet, mark the puzzled face. 

D Row D. Look at the number in the arrow. Make an X on the box that 

has that many stars in it ... make an X on the box that has that many 
stars in it. 



E Row E. Look at the problem in the arrow, 
what number is the answer? 



What number is the answer 
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Row F. Look at the number sentence in the arrow. Make an X on the 
number that will make the sentence true • • • make an X on the number 
that will make the sentence true. 

Row' 6. I am going to read a number story about fish. I will read 
the story twice. Listen both times before you mark a box. Judy has 
6 little fish. She also has 9 big fish. How many fish does Judy 
have altogether? [Repeat. Allow time for the children to figure out 
their anawera to rows G and H,) 

Row H. This number story is about conies. For this story » you may 
write on the paper if you want to. Paul had 43 comics. He gave 28 
comics to Carol. How many comics did Paul have left? [Repeat and 
give 'puzzled face^^ reminder if neoeaeary to move the teat along. 
You alao might need to remind children to ^^make an X^^ on their anawer. ] 

Row I. Look at the three purses. Which purse has the least amount 
of money in it ... the least amount of money? 

Row J. Look at the numbers in the arrow. Make an X on the box that means 
the same as the ntxmbers in the arrow... that means the same as the nimibers 
in the arrow. 

Row K. Look at the number sentences. One of the number sentences 
tells how to find the answer for this story about keys. After I 
read the story « make an X on the number sentence that tells how to 
find the answer. Sally has 8 keys. Her brother Mike has 14 keys. 
How many more keys does Mike have than Sally? [Repeat.] 

Row L. This number story is about beads. After I read the story » 
make an X on the number sentence that tells how to find the answer. 
Jack has 16 red beads. He also has 56 green beads. How many beads 
does Jack have altogether? [Repeat.] 

Row M. This number story is about links. Mark the number sentence 
that tells how to find the answer. Patty made a chain of links. She 
used 3 links first. Then she used 8 more links. How many links long 
is her chain? [Repeat.] 

Row N. This number story is about marbles. On Tuesday Mellnda won 
31 marbles. On Wednesday she won some more marbles. She won 64 
marbles altogether. How many marbles did she win on Wednesday? 
[Repeat. ] 

Turn to the next page. / 

Row 0. This number story is about tickets. First Julie bought 7 
tickets to ride on the roller coaster. Then she bought 4 more 
tickets to ride on the ferris wheel. How many tickets did Julie 
buy? [Repeat. 1 
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P Row P. This story it about a dog*t laath. For thla atory you nay vrlta 
on tha pap«r If you want to. The dog* a leaah la 75 llnka long. A 
part of tha laaah 47 llnka long la around a tree. The reat of the leash 
la not. Hov long la the part that la not around a tree? lR0p0at. 
Xrnnind about '^uMulsd fao0'^ and ^^k$ an X an anemr^' aa neaeasary.] 

Q Row Q. iqqi^ the problem In tha arrow. What number la the anawer ••• 
what number la the anawer? [Mantian ^%9HU an papar^^ ramindar] 

R Row R. i^o|( the problem In the arrow. What number la the answer ... 
what number la the anawer? 

8 Row S. I am going to tell you about aome number a ... llaten ... 
16 comea one number before 17. 15 comea two numbera before 17. 
What number comea 5 numbera before 17 ... 5 numbera before 17? 

T Row T. What number la 3 more than 28 ... 3 more than 28? 



Turn to the next page. 

U Row U. Look at the picture In the arrow. Mr. Smith wanta to buy 
14 orangea. He haa put 9 oranges In the cart already. They are 
on the bottom of the cart — you cannot see them. How many more 
orangea doea he need? [Pauaa.] Mr. Smith wants 14 oranges. He 
haa 9 orangea In the cart. How many more orangea doea he need? 



Now we will do aome different work. I will read a number atory to you. Then 
I want you to write a number sentence for the story. You don*t need to solve 
the sentence. Just write the sentence the best you can without aolving it. 
Write it on the line. 

STORY A Jenny had 13 balloona. She gave 9 balloons to Ben. How many balloons 
did Jenny have left? [Rapaat.] 

STORY B Mark has 16 crayona. Hia aiater Pam haa 58 crayons. How many more crayons 
does Pam have than Mark? [Rapaat. ] 

STORY C Jean had 26 bottle caps. Her mother gave her 37 more bottle capa. How 
many bottle caps did Jean have altogether? [Rapaat. ] 

STORY D There are 11 trucks in the aandbox. 8 are big and the reat are little. 

How many little trucks are in the sandbox? [Rapaat. ] 



Turn to the last page. 
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Th« work on this page Is different. I want to see how quickly you can 
think of the answers for addition and subtraction problems. 

I am going to play a tape— the voice on the tape will say problems, like 
this: [Play the four aample problema 2 +' 8, S + 6, ? + 4» 8 + i,,] The 
problems will go very quickly, even faster than when you were In first grade. 
Today you probably will not know very many answers, but when I come back and 
do these problems again, you will know more. Don't feel bad If you don't 
know the answers today. 

We will start with the row of boxes at the top of the page— -the ones with 
capital letters A, B, C .... The voice on the tape will tell you where to 
write your answers. Do your best to keep up with the voice. Get your 
pencil ready. [Stapt tape,\ 

Script on Tape; Look at the row of boxes at the top of the page. Find box 
A. I «n going to say problems like 5 + A. The answer for 5 -f 4 Is 9. 
So there Is a 9 In box A. Plnd Box B. What Is 7 + 1? 7 + 1 Is 8. You 
write an 8 In box B. 

[10 eeoond pcMee.; make sure the children ewe working on the top roa. J 
Now I am going to say problems for all the rest of the boxes In the top 
row. I will not stop, so write answers quickly. If you can't think of 
an answer, just leave the box empty. Ready? 

Form T Box C 2 -f 4 

Box D 6 -f 3 

Box E 5 + 2 

Box F 2 + 3 

Box G 5 -f 0 

Box H 1 + 3 

Box Z 9 + 2 

Box J 6 + 6 

Box K 4 + 7 

Box L 7 + 6 

Box M 9 + 7 

Box M 6 + 4 
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Stop working. You najf rest for a moment. • .then we will work on the bottom row 

[10 aeoond pccuse] 

Ready to listen again? Look at the bottom row of boxes. Find Box A. This 
time I am going to say problems like 9-6. The answer for 9 - 6 Is 3. So 
there Is a 3 In box A. Find box B. What Is 4 - 2? 4 - 2 is 2. You write a 
2 In box B. 

[10 second pause — make sure the children are in the bottom rotj.] 
Now I am going to say problems for the rest of the boxes. I will not stop» 
so write your answers quickly. If you can't think of an answer » leave the 
box empty. Ready? 

Form T Box C 3-2 

Box D 6-4 

Box E 9 - 1 

Box F 7-3 

Box G 6 - 1 

Box H 7-5 

Box I 10 - 4 

Box J 13 - 9 

Box K 14 - 8 

Box L 11 - 7 

Box M 12 - 4 

Box N 17 - 9 
Stop working. Put your pencil down. 
[Stop the tape.] 

That is all the work we will do today. Remember » we will come again and you 
will do work like this again. Each time I come» you will be able to do more 
of the work. 
[Collect the booklets.] 
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ODiatribute the teata^ telling the children not to open them, yet. ) 

SAX: Today we are going to do a new kind of math problem. Probably 
you have not learned how to do these problems yet. Don't worry about that- 
just do the best you can. 

I will say "GO" when you should begin working. Then after a little 
while I will say "STOP." Please don't start working until I say "GO." 

Now turn to the page that says ADD. (Make aure children are on the 
right page,} Look at the red dotted line. First you will do the problems 
ABOVE the red line. When I say "GO," do as many problems above the red 
line as you can before I say "STOP." Don't work below the red line yet. 
Ready? "GOl" (Allou) IH minutea.) "STOPM" Now we will work on the 
problems below the red line. Ready? "GOl" (Allow ^ minutea.) "STOPlI" 

"STOPI" That was a very short time, wasn't it?!! You will be 
learning how to do these problems faster. Now turn to the page that 
says SUBTRACT. 

(Repeat above procedure exactly for the SUBTRACT page. ) 

"stop!" That was fast too, wasn't it? Next time we come, you'll be 
able to do more. (Collect teata.) 
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Appendix B 
ITEM STATISTICS FOR FORMS R, S 
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LCRTAP 2,0 

Mi : i ACH. mm, m ur 



mmt ITEH STUTISTICS 

mm \ "CE N E HAv o Bj Rc n m- 



PACE 34 



I T EH mm ■& 



-mmmt-vtwimm' 



■ms- 



H 
H 
0 



QPlIuN 




N 


P 


PB-ST 


pe-Ti 


B.ST 


B-IT 


8? 


TT 


0 
1 


0 
0 


0 
2 


•0 
6,7 


,00 
.04 


,00 
,03 


,00 
,09 


.00 
.07 


,00 
13,110 


,00 
31,50 


2- 

C3 
4 


— fr— 

I 

(1 


— fr-" 
26 

2 




86.7 C 
6.7 


— ^ 
-.02 
-.01 


-,10 

,11 


",04 
-.02 


.00 ' 

",16 C 
.21 


— -j^- 
13.0B 
13,00 


— ^ , 

30,27 
33,50 


r- 


— th— 


— fr— 




— rttr 






"TW 


— rw- 






TOTAL 



30 



ProbleH Solving (B) 
Subt-Joln-iddend 11-15 



iTEn mm 14 
— fr 



COerriCIGhlSOPCORIIELATIUN 
'■ fa * 8 T P B 'TT ' B ' M" 8 -tT 



HEANS 



0 

2 
3 



^ 

5 

TOTAL 



0 

2 
3 



0 

30 



,0 

6.7 
10.0 

,0 



,00 
■7f^ 



,00 



'.51 
',06 



,00 

■7^ 



-.53 > -.99 

-,04:;^;^10' 



.00 



•i.oj'; 

';.>.07;: 

,00 ,00 ,00 ,00 



,00 ,0(1 
1 4 ^ 5 0 ,3 4 t 6 7 ' 
8,50 16,00 

vl2,67':v-'V29.6r: 
iUOO ^ ^ i4 t 5 ? 
.00 ,00 



Problei Solving (B) 
Add-iliplt Joining 0-99 



neh mm is 



MEANS 



mm uT 



PB-ST PB-TT B-ST B-TT 



SI 



C 1 
2 



1 

0 



4 

5 



-7^ 
63,3 
16,7 

10.0 
.9 



too, .00;,;,,.t00.aA^i l )Q, 



.41 
•,21 

',52 
.00 



,51 
-,19, 

-,49 

,00 



,52 '■Vj 
.31 



•.29'"'. 



,89 -.84 

,00. ,00 



13,84 
12,00 



9.33 
,00 



IT 

33.4J 
27,40 

19,67 
.00 



Algorithm 
Addition Algorltin 



ITEH mm it 



COEFFlCl i l tfS - 



P6-8T PP-TI B-St B-II 



12/ 



OPTION KT 



P 



ST 



II 



128 



ERlC 



C3 
4 

5- 

TOTAl 



.0 
30.0 



m 
16.7 
40,0 
— f*- 



■ ^ M jo^'^f#,flo:\|>*o^iif^^'''^,00''' 

,09 ,36 ,12 .48 13,44 
.02 - lOT |0 4 - lU 13t2 5 



34,67 

80i2 S ' Algorittw 
30,60 Subtrictloa Algorltta 
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CO E rnCIB H T S OF CO BHBi i A IIO H- 



mm mt 



Pt)*6T i>B"TI B-5I B"IT 



ST 



TT 



0 0 0 ,0 ,00 ,00 .00 lOO 
10 1 3t3 -.32 -,,J7 -J? •.89 
■fl 0 J m >>43 sta I 'l i t 



C 3 
4 

— 8- 



TOTAL 



,00 
9.00 



36 

0 



30 



86,7 
.0 



.55 
.00 



,56 

.00 
-,40- 



.84 

,00 
-rOO- 



,86 C 

.00 

^ — 



n 
13,62 
,00 



,00 
16,00 



>0,00 21,3) 



n 
33,19 
,00 



Counting On 9-18 



ITEH mm 16 

I 

om. 



4^ 



CUErriCIGNn or CORREIiATlON 



HEANS 



0 



43- 



.0 



5 

TOTAl 



10.0 
10.0 
-JO- 



.00 

■41 



.00 



.00 



.00 



,00 



.00 



0 

30 



.0 



i¥''il'f counting Back 9-18 

1.29 1.29 .'t,'S6''" '.v;12.50;;..;,A'.^^- 



,00 ,06 ,00 ,00 



,00 ,00 



ITEM NUMBER 19 



cocrriciENis:oj 




OPTION kT 



PB*8T PB«TI B-ST B«TT 



II 



1 
2 

4 
5 



2 6,7 : „ , '^n^WS^ 
22' • 71.3 C^ -'-' .Sfl-V^.3B^K#^4tl^TO 



2 

0 

-30- 



6,7 
,0 



',40 
,00 



-.47 

,00 



'.77 

,00. 



•f9l 

,00 



9,S0 
,00 



17,50 
.00 



Counting Back 18-31 












— Hu. 






• 


130 


H 
H 




123 









MNISTRATION TMi S4 



mm 2.11 



sum m»i siAiisTics 

— mm i i cK fi tLm w MWfg. m response 



■ ffiH liiJ X D i ill 1 



0 

u 



30 



■60l fFICtE N ! fl OF CO O HCb ll TiU H- 



•mm- 



P P6-5T PB'Tr B-ST B-II 



ST 



lOO .00 .00 ,00 ,00 ,00 
C ,78 ,34 ,99 ,4J C 3,55 33,(12 
"6W — 



4tM — im- 



ITEH DESCRIPTIONS 



Sentence Vrlting 
Subt-conparlson U-IS 



OPTIO N 'rh 



44. 



TOTAL 



ITEM mm 1 



OPHDIJ ,JT 



4 

30 



cuerPiciBNTs or correlation 



MEANS 



.1) 



.00 ,00 

T« 



13,3 



,00 ,00 

•M rW-«- 



-.57 -,60 -,91 -,95 



,00 .00 
hn 32.3 t 



1,00 19,2S 



coEmmsof corkclaiion 



MEANS 



N P PB-6I PB-TI B«8I B-IT 



81 



IT 



Sentence Urltlng 
Add-part part whole 0-99 



2 0 21 70.0 



Sentence Urltlng 
Subt-joln-addend 0-99 



■IT6i'< imu 4 



OPTION 4 f] 



P 



•5T., .pB«TT.';;"/8.ST ;-||-IT r ^'ii;^;^^^' 81 ■ ■ IT, 



,? ! J '0^ .00 ,.00 ,00 .00 

^\ [ 29 96.7 C ,45 ,19 ,87 ■ .37 C 2I59 30.83 



TOTAL 



30 



Sentence siting 
Add-alaple joining 11-15 



I3i 



ADNIinSTRATION TDIBl ik 



tiCRIAP 2i0 

TEST . 1 0 1 — ^ r ' HO fi »n< ^ fl - POP ' 



mmi inn mwm 



mt J9. 



OPTION 




N 


P 


COEFFKIBNTS OF MRHE(.A«0»l 
PB-5t PB^It B'ST B"TT , 


T- — -HSAW -— — ] 

;8I IT, ; 


0 

C 1 

■ 8- 


0 

I 


0 

30 
9— 


100,0 C 
^ 


,00 ,00 ,00 ,00 
,00 ,00 ,00 ,00 C 
— iW r04 M 


.00 ,00 
7,83 30,57 
™W M , 



ITEM DESCRIPTIONS 



1 + 5 



30 



IIEH NUNBIlR 2 

- -Qpum i 

0 

6-+- 



COEFFICIENTS OF CORRCiiAIlON 
P B 'S T P B- TT . 8«i l B i;l 



MEANS 
— J*. 



2 



2 

tOTAO 



0 

30 



6,7 -,67 -,58 : -1,29 12; '2,00 14,S0 
,0 ,00 ,00 ,00 ,00 ,00 ,0,0 



3+2 



ITEM NUHBER. 3 



OPTlU!i 



■4- 



-ft 



C0EFfli;iENT8:||pRREt|l^ 



PB*$T PB-YI B"8I B«1T 



81 



XT 



CI 

' 2 

4am- 



8 — . ■ ... .0" . ..■.■ ■P i,. i ..{. i O O ,^4LiO P .,w.^«.M.i.> ° ^ ' ' - . J O , .,., 

1 . ■ 29 C',:::;^i7,^gM^^ 



4 + 4 



m n mm — 4- 



OPIION 41 



p 



. .,Pfl»ST;,;pB»IT'.o^KB"8i;v(B'ijTI^^feli^i-iSt;'-^^^^^ . Tt'^iiiw^i'Ji-iirir.. ■ 



0 0 4 13,3 -,56 -,$8 -,89 -,91 
C 1 1 2$ 83.3 C ,74 ,74 1,08 . 1,08 C 
—3 0 1 ■,»7 ■,44 ■1.13 ft. 07 



TOTAL 



30 



11 I iM4, 

4,50 19.7$ 
8.60 33,00 
m UtM 



3 + 6 



ITEN hUNBER 5 
ORTIUK 



JL 



COEFFICIENTS OF CQRREbAtlON 



MEANS 



0. 
-C4- 



-SI- 



2 

TOTAL 



4 - ■■13,3 .v>':r%4l.ys34^';?I«r7$#e«i53'^ • . 

22 7} , ] r ' - M ,4 4 / ■ '■V , 72^''^'v^ , i;0' W;1: 8. S9 ■12 . ■"' - 

13,3 -.22 ",24' -,36 -,38 6.S0 26,00 



4 

30 



4 + 3 




UPYIUN 


iT 


N 


P 


PB-8T 


0 


0 
I 


4 

26 


13.) 
I(.7 C 


.6S 


I 

TOTAL 


— r- 


— 0— 
)0 


it 


— iW- 



PB'TT e»BT B«IT Bt IT 



%Sb "1,02 *i89 4,00 20,00 

.99 ,«( C 1,42 32,19 6 + 2 



TW . '00 , 00 , 00 . 00 



' cotrriciEHM OP mm\\m 





p 



HT PBiTi: B'BT J«tl 



81 



0 

C 1 



5 

23 



10,7 
76.7 C 



-.31 ',30 ',47 ■,45 
.64 ,S0 ,74 ,69 C 



6,20 
S,b2 



mMNliNBCIt 10 



coerricieiiTs or mmmt 



II 

25,60 
32.61 




9 + 3 



MEANS 



LEflTAM.O 



mmiim statistics 

8 U B I8 8 T 3 rACT S 8 P S RD" A PD|TIQ II 
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OPTION (IT 



p 



Ptt*i>f PB«TI il«$T HT 



8T 



IT 



0 
C I 

—J. 



18 
8 

-4- 



TOTAL 



30 



60.0 
36.? 
4W" 



",41 ".48 
.46 ,60 
■*»41— tM- 



•.52 
.63 



-.61 

•80 



7.06 
9,62 
4tW- 



27,6? 
37,8? 

4m- 



819 



ITEH mm 12 



COEPriCIENTS or CORRELATION 
0 P 8» 6T PB ' TT - a-S T ' HI 



MEANS 



0 



13 



2 

TOTAL 



43.3 



4- 



1 

30 



3.3 



•,49 



'.37 



■•SI 



-,46 



6,54 



27,46 



-,07 ,04 -.16 ,09 



7,00 33,00 



348 




137 



H 
Ul 



MNISTRATION TQffi! 84 



■ ^m i i ' O r ' i\f ! ^ mini < h ' 1''Jp mmt 4 fucie BPGRu-aypT n ACTio i i 

H 
H 

0^ 



— HfiH mm 1 ' ■ 








CMEFFICIENTS OF C0HHBLAI10H 


M 


mm 


.(T 


U 


P 


Pb«ST PB'Tl B-ST B-IT 


51 n 


0 


0 


1 


i.3 


•.21 -.19 '.SO -.46 


4.00 23,00 


C I 

j_ 


1 

— 


2S 

— h- 


93.3 C 
~-W — 


.39 ,35 .66 .61 C 


7.43 31.25 


TO'fiil 




30 




- ■.34 -129 — "lit- 


-irM tM«- 



ITi!H DESCRIPTIONS 



Illi^MUrtBtR 2 COEFFiClCm OF MLAIION NGAKS 
i VSW i d 'T N — * P B ' fi T P h ' TT B«8'f ..B*n.„... U W- 



2 0 1 3,3 -.34 -.29 -.81 -.^O 2.0O 19,00 
TOTAL 30 



nGf(rt().idba 3 miciem OF MOTION means 



5-1 



0 0 3 10.0 -.41 -.40 -.70 -.69 3.67 21,67 
C 1 1 rb4 — rW- — M — rW-C Jt« — lltfli 9 ■ 2 



OPIIOM oT N P Pb-ST PB-TT B>St li*TI SI TT 

^ — 0- 3 M ■ ■ 44 .,40 — M 4. 1, 77 WO — tWfl 

CI 1 26 86,7 C .33 ,4U ,51 ,62 C 7,50 31,73 ; 8-7 
2 0 2 6.7 -.01 -.IS-iOJ -.28 ■ 7.00 26,50 
- TOTAL 30 , : ' . 



■ "f t nn ' iB ea 4 : — cui^FFicigm or conHELAimti .mm. 



mm 


«T 


N 


P 


PB«ST PB"Tt . 


:9-8T B*TT 


. 61 TT ! 






0 

C 1 

3- 


0 
1 


7 

22 
— 


23.3 
73,3 C 
— -W — 


•,SS ",$1 
.67 .66 
■,34 1,29 M 


•,76 ^,78 
.69 ,66 C 
T".il iilO 


4.29 23.00 
8,27 33,50 

-o^t^ — — 


5 -.3 




TOTAL 




30 














iiEH mm 5 
43^ mvi\ 


-ii— 


— lU 


— ^ 


COEFFICIENTS QF CORRELATION 

OR.CT BB-M ft-et U.VV 


MEANS 




MO 


0 

™_C4. 


0 


3 


10,0 
-.81.3 C 


•.56 •,70 ,. 


•.96 •1.20 • 

-i,na 1,10 c 


— SI n ^ 

2.33 15.00 ; 
— Atflfl — UM—l 


7-6 




TOTAL 


0 


2 

30 


i,7 


•,34 •,27 


•,66 •iSS 


3,50 23,00 





iiii w 1 ftCH. mm, 4K"f i r 



TTTT 



suHNARir im smiiTics 
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HEW mm e 



OPTION ilT 



p 



-COtmCtE U T t OF . CO M Et iWIO N - 



Pfl'St .PB-Tt B»«f B»T? 



0 

C I 

— J. 

TOTAL 



8 

17 

-r 

30 



26,7 
56,1 



".Si 
,63 



•.S3 
.49 



'.75 

,eo 



•,7l 
.61 



ST 



IT 



4,50 
8.71 



34,12 
33.71 



8-S 



ITEM HMU 1 

omw 



0 



— p — 

36.1 

■6 3,3 C 
.0 



cuerriciENTS or correlation 

P B ' S T PB' TT B ' S f ■ I ' l l 



MEANS 



0 

■M- 



2 

TOTAL 



11 
0 

30 



•,50 



.■iS'.i,<',v,,i|'. 



i.V:...:f*:'.::i: 



-sr 



-.45 .;,i;r.64.:^ijV88 



.00 ,00 



.00 



:'r;...5.2r -'^T.as.is, 

' ' Sil 8 ' ' t^"""'"l,»l '" " " 



.00 



.00 



,00 



ITEM NUN8£R 9 



-CO^EMTS^giiR^J^^ 



W-7 



OPTIOK tfT 



PB-8I PB«II B-ST B-TI 



ST 



TT 




12-5 



HGti N UHOli R > 



OPTION 



HT 



P 



0 

C 1 



17 
11 
-8- 



TliTAl 



30 



56,7 
36.7 C 



■♦39 
.40 



'.33 
.35 



'.49 
i52 



.41 
.45 C 



6,18 
8.64 



38.47 
34.00 



11-8 



. ;,.. « >fli .^ • t0 4 KH,j » ifla.i,^ i jqf ^v,,^,^;ijOO,.„j 9 ,5o,.,,j. 3 



ITEM NUMBER 10 



COEFFICIENTS Of CORRELATION 



MEANS 



OPTION HT 



0 0 



2 

TOTAL 



■ 12 ; 40,0;r'. ■-'•.54 V'«V5i^Pi69l^;69^5'^^ 



■4 14 4 6 i7 0 1 64 t 5 7 



0 



4 

30 



13«3 



i 8 0 |72 C ' 9 i 8 7 3 5 .07 



13-7 



•.16 -.OS ".as ".Qg 



6.00 29,50 



H 
M 



Lcmp^.ii suMARY iTEP smmics face; 4$ 
mi hf! 1 Aci i . mmh < w mm 4 m )> PBED" iy i i T iiA m 



mUli KT Ij P Pd«ST PB-TT Ht W ST IT 



0 0 19 63.) -.65 'M vSa -,$} S.n 26.2b 

Ct 1 a 36.7 C ,6S .41 ,83 .53 C 9,55 34.SS ^2-9 

— ? 0 rO ^ — 1^ S — rW 

lOTAl, 30 



immm n coEFFiciEiiTs of correlatioii keahs 

OfilG fl d T li P pB'fi T PB ' TT — Wt — HT 61 W 

0 0 23 n,l -.59 -.51 -.80 -JO h.'il 28,48 

CI 1 ? aW-C M M . 81 i T I C 10 ,14 iU l 15-8 

2 0 0 ,0 ,00 ,00 ,00 ,00 .00 ' .00 
• TOTAL 30 




ERJC' 



444 



AD^ .tHSTRATIMTIHEt S4 



itmt 2«0 
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nr<n kosben r" 








CuernciEHts or cimmiUfioN - 


~HEAHa 






N 


P 


PB.ST PB-TI 




fl-It 


SI IT 


c 


0 


0 


.0 


.00 ,0V 


.00 


,00 


,00 .00 


C 1 


1 


9 


22.9 C 


.43 ,31 


,59 


,44 C 


13.12 31.00 


2- 


— t— 


1— 


—279 


Ml. 


^.■2r 


-Ttr — 


— 21,00 


3 


0 


23 


65.7 


-,27 -,10 


".34 


M3 


10,09 26,35 


, 4 


0 


3 


8,( 


-.13 -,22 


-.24 


-.40 


9,33 21.67 


y- 


Q 


— 0— 


.a 


— — 




— -5^ 


j« 7*0 



TOTAL 



35 



ITEM DESCRIPTIONS 



NuMfouaneii 
Writes 0-99 



ITEM KUMbtlR 2 

omor 



C0EFPICIRNT8 OF CURKEUIION 



HGANS 



r 



P B « a > P 8" ir " B ^ a i H T 



tr 



-n- 



0 



C 2 
3 

— +■ 



2B 
2 



.0 

-tr9- 
80,0 
5,7 
-ttTt- 



r^o 



,00 



. .00 



.90 



.50 :%;,32':i:->':^.Jr:::'. 

•,IT -.15 -,35 -.30 
■ . 4 6 - . 84 ^ - i^O - HO 



,00 ,00 
9 ,00 23*00 



m;8.50 



28.00 
22.50 
6.7 S' ' i 8<00 



Hunerounieii 
ReprestDti 0>99 




PB-ST PB-TT B-8I B-TT 



it 



II 



— 0- 
C 1 
2 



28' 80,0 ■ vi.395l^;j4#^.M#i«^Si5;f ilii29;i?^^ 

7 jo.o ^ 



Open Sentences 
Addition 0-9 




11 



mm 2.0 

' ' TCGt ^0 g — OCHt HQHITK; <0'POP — 


SUNKAIIlt ITEM STATISTICS 
gUBIEST-l 




PAGE 49 




lIEh i^UnBEB — S 




CtlHEIlOl, ODJCCTlVlifi 




H 
0 


OPTIUl' NT N P 


PB"SI Pe»TT B>ST b«TT 


8T tt 







C 1 

— i- 



) 0 
4 0 

HI ^ 



TUTAli 



2.9 

62.9 C 
-H — 



17.1 -.10 
U.4 ".37 
— rfl rW- 



,07 -,09 
.47 .55 
■■ J7 ' ^U 



".12 
".41 



.19 
.61 
4*§- 



".24 

.70 C 



■.15 ",17 
'.61 ",67 
— M- 



12.00 
11.82 
-MO. 



10.00 
7.50 



23,00 
29.e6 

4m- 



25.00 
1B.75 



Piobln Solving (A) 
Conpirlion 11-15 



ITEM mmm 6 

: gOf^y,^ 



COEFFICIENTS OF CURKELATION 
-P P i"S l PHI • yi TT 



KEAN8 
81 TT 



0 

4-. 



2 

C 3 

—A. 



.0 



0 

1 

JL 



10 
U 
44- 



5 

TOTAL 



28.6 
37.1 
4M. 



.00 



.00 



0 

35 



.0 



,04 .09 
.36 ,16 
,39 1.24 



.00 

hi*- 



.00 



.06 ,12 
.46 , .20 C 
■.SI ■/.■;,ii,32 



,00 
-M4. 



,00 >00 .00 .00 



10,9C 
12,15 



,00 



27,90 
28,31 
24.27, 



Probleo Solving (A) 
Add-part part vhole 0*99 



,00 



im mm • ? 




COEFFICIENTS OP^COHmATIOr ;: 


""neans 


OPTION KT 


N P 


PB*5T PB-TT B"ST B"IT 


5T II 


0 o_ 


— 1 ^V9— 


r« M rM rM — 


— WtM — JMO 



1 

C 2 
— J- 



4 
5 

4tm- 



9 

18 



22.9 
51.4 



5 

0 



14.3 
.0 



-,27 :%3l 
.61 



.55 



-.38 ",43 



: .68 



-.77 C 



: 9.12 
12,33 



22.75 
31,11 
4M0. 



",4l ",,30 
,00 ,00 



*.63 ".46 

,00 ,00 



7,60 
,00 



21,60 
,00 



Order, Place Value 
Ordering 0-99 



.mFflCIENTS or COBBELATIdM 



JEANS:. 



Hi 



OPTION «T 



•ST PB-TT B-ST B-IT 



SI 



TT 



,00 
13,80 ' 



.00 
33.20 
MIL 




Order, Place Value 
Place %lue (^99 



itmi 9.0 



mmr i c ei nRiiL mwm 



PACE }0 



• r m mm t 



•ttifirftfitifTrof-WRWtjmvf 



UPIIUN 


•it 


N 


9 


Plt"8T 




B*8T 


B«TI 


8T 


II 


0 

I 


A 
0 


0 
0 


.0 
.0 


.00 
.00 


.00 
.00 


.00 
.00 


.00 
.00 


,00 
.00 


.00 
.00 


«- 

J 


— t— 

0 

0 


0 

J 


M,1 C 
.0 

s.? 


— «7*^ 

•oil 

.02 


— TOt- 
.00 
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6S.7 C .3S ,21 .45 .27 C 6.83 27.96 

i ^j ) i . ai — " . 7 8 i ,M STirt — mt 
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10-2 
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— irr 



0 0 



— Ci — t 

2 0 
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27 
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—r — 

77,1 
17.1 



cuErnciEKTs or corhclation means 

P S ' S T PBi TT B' S T B "1T ST" Vf 
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■,3S 



•.11 



li.as 
-torW- 



26.56 



,05 ".01 .08 ".02 



6,50 26,67 
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1g7 
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mm 4 



PB-ST PB'IT B-fiT B-IT 



ST 



IT 



0 

I 

J— 


0 
0 

-4— 


0 


.0 
.0 

— Jt^ 


,00 
.00 


,00 
,00 
»i>0 


,00 
,00 
-vW- 


,00 
,00 


,O0 
,00 
tOlOO ' 


,00 
,00 

-M 


C 3 

4 

; ^« 


i 
0 

— 0 — 


33 


97,i C 
.0 

rO- 


,07 
.00 

— ^ 


,10 
,00 


.13 
.00 
— tW- 


.19 C 
,00 

— ,w 


11,00 
.00 
— ■^0<1™ 


26,55 
,00 

— ^ — 1 


IliTAl 




34 






,00 . 
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m — «^ 



■4- 



coernciENTs or correlation ; means 

p a« ST P B- TI .■ 8"» T . B iTt i... ; . ■ « T ' — U- 



w- 


0 

— 1 — 




•0 

. 73.6 C 


,00 
— tW- 


,00 


.00 
— 144- 


,00 

.38 C , 


,00 


,00 

,27,72 . , „ 




0 
0 

0. . 




U,6 
5,9 

iUS 


-,07 
,00 


■ -.O* 
,04 
11.42 


,or 


^•,07' 
.07 

ii.n.ll 


'r^^'10,50 
11,00 


' '27,50 

.iU6,QQn; ^ 


• TOTAL 


0 


34 


,0 


,00 


,00 


,00 


,00 


,00 
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NuMrouinaii 
Ripriianti 0*99 
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N 


P Pb-ST PB*TT B"8T B"tT 


SI . TT 
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T« ■■ rW ,00 ...M.OO rOO 


-JW 



C 1 
2 

4. 
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4 

4- 



4 
5 

4m- 



8a,2 

11, b 



,14 
-,14 



',18 



,22 
-,22 



0 

0 

44- 



.0 
.0 



,00 
.00 



,00 
,00 



.29 C 
',30 



,00 
,00 



.00 
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,00 
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--r 



34 
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«,2< ^ tf 



,00 
,00 



fl2.4 C 
— ,-0 — 
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'.17 -.li 
1W 
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,00 



7W- 



f«3 ,34 C 
-•28 M9 
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iL 

,00 
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1I7W- 



11,32 
9.7S 



TT 

.00 
.00 
ttrtr 
27.25 
24,00 



c 
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Frobln Solving (A) 
Add-pitt part vhole 11-15 



COEfFlClRHTS OF CORHBUTIOH 



HCANS 




C 2 



10 
J 



.0 



29,4 C 
8,8 



.00 ,00 
lirl — ^ 



.18 -,18 

.08 ,02 



.00 

Ttt- 



.24 
.IS 



.00 



.24 C 
.04 



.00 

11.70 
11,67 



.00 

24.20 
27.00 
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CUEFFICIENTS OP CORHELAIION 
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N P PB-ST PB^IT B-SI 



ST 



TT 



OPTION 



C 3 



cT 


N 


P 


P6-ST 


PB-TI 


B-ST 


B-ii 


0 

0 


0 
1 

— ^ 


.0 
2.9 




,00 
,27 


.00 
.21 


■ : ,00 
.()9 


,00 
.S4 


1 

0 


1 

14 


2.9 C 
41.2 


,20 
-.01 


— tW- 

%03 
,09 


— ^-9- 
,S2 
-,02 


-*rt9- 
-,08 
.12 



51 

.00 
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TT 
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25.00 
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0 
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.0 
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PB-8! PB-TI A, B-flt B'lt 



8T 



IT 



.00 



34 



14,7 

20,6 
— ^ 



•,19 
•,42 



,00 
,14 



,00 ,00 
,10 .10 



,00 
11.23 



■,J4 
■.27 



-.29 -JB 
-,S9 -.38 
" iO0 ,00 
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8.16 
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27.77 



W 1«« — 1 3 9 6 » ,8 9 — 
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2 
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6 
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.0 

-rO- 



17.6 
64.7 

4U- 
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s 
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0 

34 



-,32 -.09 
,5i ,24 
^3 5 ■, 2 0 



.00 

•,48 
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12,00 ■27,77 
9,00 23,00 
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2 

-C4- 
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.0 
2.9 



,0 0 , 00 



.00 
'.33 
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',39 
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4 

S 
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2 

0 

44- 



S.9 
.0 
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•,38 -,21 -.77 -,41 7,00 20.00 
.00 ,00 ,00 .00 ,00 ,00 
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IT. 



0 

1 

C 2 


0 

0 • 
— 1— 


0 

. 4/ 
4_ 


,0 
' 11.8 
— 


3 
4 

5— 


0 
0 


19 
7 

0— 


5S,9 
20.6 
»ft 
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34 





.00 . 
.07^^ 



••06 
'.28 



.00, 
,18 



.00 
,12 



.00 
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-4i. 



.00 
11.50 
4^ 



•.11 
•.18 
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' W ^ n i ^cii, mm, <T»wr ■ 
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C 3 
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9- 
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.0 
.0 
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2.9 



.00 
.00 



•.24 
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.00 
.00 



.0(1 
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•17 
.1) 



.00 
•00 



W 0BJ 8CT I VC 8 - 



•wm- 
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.01 
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•31. 
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.00 
.00 
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11.13 
11.00 
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N P pB-fil PB«II B"8T H"TI 



TT 



1 
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4 

5 



S 

20 



e 

0 



— rft- 
14.7 
5B.B 
-27i" 



23,S 

.0' 



■70*" 
>,06 

.27 



-.04 
.19 



■.37 
.00 



'.2S 

.Oil 



'••09 
,34 

-.51 

.00 



••07 
.24 



' .00 V;::" -' >0 <)" 



-.39 
•00 



.10,60 
ll.SS 



9.25 
.00 
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37. '^5 

22,S0 
.00 



AlgorlthRB 
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OPTIUN KT 



P 



P0.ST PB-TT B-SI B<IT 
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ST 



IT 



0 

19 



•d 

44,1 



,00 
,40 



34 



8,8 

2U,6 
— 



M2 
",2S 



.39 



,00 
.SO 



'.07 
•,1S 



-,21 
".39 

-Ml- 



.00 
.32 
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••21 
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12.13 
4M>- 
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—I /- 



II 

-9- 



•0 
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)4 



31.2 C 

—rO 



.00 

•.03 

1*^ 



-.41 



,00 



.36 
•.30 

-tO«- 



.00 
'.04 



•.62 



.00 
.20 



.4$ C 
•.40 

-,40— 



,00 
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.00 
20.67 
4M«- 
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23,00 
— *40- 



Couatlni kek H6 
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mw — 1^ 



coeprici^NTs or corkeution ; , means 



0 

44- 



0 

41- 



.0 

4M- 



H.7 
11.0 



.00 



5 

TOTU 



0 

34 



.0 



".31 
•.10 



.00 



•.19 
•.01 



.00 



•,99 

•.17 
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.00 
43. 



•,30 
•,01 



.09 

4U3- 



4M0L. 
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■10,25 



.00 .00 .00 .00 
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,26.26 
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.00 . ,00 
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1 
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— 3- 



6 
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Pi)*ST PB^TT a^if B«tr 



17.« 

sB.i e 

U . B 



4 

s 



4 

0 

44. 



ll.B 
,0 



•,ll 
,34 

•.66 

,00 



■•,3fl;^n;,i? 
.56 ,.43 



IT 



•,48-*--'V.^'lO,35' 
«7lC,r 11,70 



•,49 
.00 



•«92 
,00 



•,74 
,00 



7,00 
,00 



21.33 
3»,05 
4M^ 



Countlos Qd 9-lS 
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m -ii fi j--- >»c it r ->'i ) fi i«h"f4! Kro? m ui g cRK Td ti C E- iiMn u c m mmt 
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li 


P P6-BI 


PB'TI 


, a*8: 


fl-IT 


ST 


IT 


0 

C 1 

j- 


(1 
1 

— e— 


0 

34 

— Hl- 


lO .1)0 
100.0 C ,00 
■ 


,00 
,00 


•00 
,00 
-t40- 


iOO 

lOO c 
-tW 


,00 
2,41 
— 


,00 
26,41 
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ITEM HWm^ 2 



OTICiCKTS or CORKELATION 
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— ^ 



■■P H T P HT — K t ll" TT 



-St- 



4t- 



0 

-C4- 



b,9 
4^ 



•.14 



2 

TOTAl 



28 
34 



82,4 



.02 



•,28 



.04 



",48 •,39 ",69 ".57 



2,00 
4^ 



27.00 



2,25 25,00 
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Subt-cmpirlion 0'9!) 
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OPTIU'i kT 
— ^ 0. 
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2 
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30 
3 

44- 



PB-ST PB-TI B"ST l>"IT 
•,1 0 ",1 7 , . V S , ■,4 2 
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IT 

-W .,1 0 .,1 7 . ■. 2S ■,4 2 2 .00 . : 1 9 , 0 0 , 

88.2 ■ C .33 .v,22^;-;S52'S:^.34^,Cf ■2,50^:;;27,03,-^^^ 

, 1.8; •,32 ; sts. ■■>;27 ■^^'S^^::i|6»^ 
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UPTIufi hi 



P 



Pll"8t PB-TI B-SI B-II 



ST 



IT 



0 

C 1 
-4- 



TOTAL 



0 ,0 ,00 ,00 .00 .00 ,00 ,00 

14 41,2 C ,64 ,36 1.06 .46 C 3,14 29,79 
-34 5M ■,84 1,36 0 .06 1,46 1, 90 — 2U5. 
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',!■'',■■:■ 
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UPTIUN 


MT 


N 


P 


pB«$I PR«TI R«ST B*TT 


ST IT 


0 

C 1 

8- 


0 
I 

— 0^ 


4 

26 

—-4— 


11, B 
7li,5 C 
-HtB 


■♦43 ",45 "Jl •i74 
.54 ,52 ,74 ,71 C 
■'■',27 'tU ',41 ■,38 
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8,73 2B,BS 
i.7l ai.BO 
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2 + 4 
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1 mm 2 cciErFiciCNTs op corhelaiion means 

litim, — w « p W 'i t pB « n — B^S T y^ n ■. — vi m ^ 

• 0 0 ■ ■ 8 ... 23,5.^- -,49 ■■ ^5e^.v^67,::7■.77:V:^ , . 

C-4 1 23 67. i C .(ifl • ,71 M .82 C 9.27 ilU2 ^ + 3 
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0 0-^ 1 B ,2i n .i 'i »M ■ ■48 4tfi0 HA— . . 

• CI I 29 85,3 C . ,60 ,42 , ,90\, ,,,63J;;,:B,59,^ 5 + 2 

.• 2-. 0 4-'-- •.ll.e';v'.^^K-,83 :.v«,36'^..:'y;-^ .i 

TOTAL — 44- ." • ' ' ' !■ — ■ 



iTEn mm — 4 c o Ernc i E W T S o r, corhehh o h , — he a n s , , 



' mm\ >T N ' : p ■ M-sr PB*^^ ; 

0 0 3 8.8 •.39 -.30 ".69 ".S3 4.33 19.00 

C I 1 28 82.4 C .58 ,45 ,84. ,65 C 8.64 28,04 2 + 3 

-J 0 -4^ 8.8 .UM,.. «.3 9 ,, >, J 1 ,, ,, ■ ,» ,, „ „^ i,;5 ,| . ,„.,,. 4,i 3,.... 1 8 . 67 

TOTAL ■■• 34. , v-v;;)v..^... ■■.■■,■■■„ • ^'^^^K.'':;:; :vv:;ff>;v^^ 

ITEK NUMBER 5 COEFFICIENTS OF CORRELATION MEANS 

mm — a su— — rbiST rb^tt bist hiTT , at — tt^ ^ „ , , ^ ^^^^^^^^ ■ 

0 0 . 1 , ' ■ 2.9' ",36' i>.37/'::' •,9l|'-;93^^^;3"\.2.00 f'-lO.Ofl ; ^'i] 

CI .r ' 32. " 94.1 /C'-i- ,56'''l-"n,54;-'i l,nO^'!'^-'',97'^'Xr-'--Ji28' " 'HM 5 + 0 H 

2 0 1 '2,9 ".42 ' •,39 •1,06 •,99 1.00 9,00 ^ 

TOTAL 34 
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32 

-r 
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.69 
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8.16 
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2 
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— t— 

0 
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I 

34 
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9 + 2 
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«T 


N 


P 
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2 

TOTAL- 


1 

0 
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27 

1 

—34— 


-tTrt 
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2.9 


■,36 ",i4 ".53 sib : 
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■ ',42 V'»,39 ;/ •1,06: \."i99''j'V'; 
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3S.3 C 

■m — 
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iiGK nmm lo 
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-€H 1 H a4T4-6 rW rW-^-rW 
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S41 
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ITCMtiUNBeR 12 



coeraciGNTS or corrglation 



KEANS 



4fh 



9 + 7 



u 



2 

TOlAb 



IS 
43- 



6 

34 



44,1 



17.6 



%46 



-.39 



S58 



-.39 %38 -.57 'iSt 



6,40 



:''33,09 , 



5,50 30,00 



6 + 4 





ADKIIIISTIIATION TDlEi 84 



■■ nE H ' nU Ma ti w ■ [ cofm&iMm-eRORHMtWN item descriptions 



UUum<^ 3 COErriClENTS OF CORRBIiWIQN MEANS 



u tK \mm < coEfFiciEMTS or co8helm!oh minA. 



0 



OPUJN' 


if 


N 


P 


PB*ST 


pB-TT 






SI 


TT 




0 

C 1 




■ 0 

1 

-4— 


4 

26 


lUS 
7b,S C 



-.39 
.68 


.70 


-.64 

.93 


•.02 

,96 C 
-•tM 


u&o 

6,42 


15,75 
29,42 


3-2 


TOTAL 




34 














-WtW 





ITEM (iU.^BER 2 CUEFFICIENIS OF CORRELAIlUN MEANS 

rtirfWi 1?— N P P fl'S T PB - TT — Mi 4t U 

0 0 10 29,4 «.()4 -,SU -,84 -,66 i.SO 20,40 j 

C-; — 1 a — — ^ — , 7 0 U 2 — rW>-c— 4tM — — 6 - 4 

2 0 3 8.8 -,3S -.4(1 %62 -,72 1,33 16,33 
TOTAL 34 



OPTION 4 N P P0«ST PB-TT B«ST B-IT ST TT 

0 0 4 M B.23 1,28 e44— »4S '3,011 20. SO 

CI I 26 76.5 C ,56 ,53 r ,76 ,73 C ' 6,19 28,69 ;! 9-1 

2 0 4 11,8 -,50 •,42>:;:;i;-,82. -,,68:;V 'iSO -i^SO v ri 



OPIIO« 




N 


P 


Pfl-6I 


PB-TT 


B-8I 


B-II 


ST 


' TT 

1 


0 

C I 




0 

I 

fl 


IS 
15 

4— 


44.1 
44,1 C 
-4M 


-,67 
.77 


-.57 ' 
.71 
-.02- 


-,64 

.96 
-j45- 


-,7l 
•69 C 


2,60 
8,07 


21,47 
32,60 
-aU5 


TOTAt 




34 

















I ' 



7-3 



HEM NUf^BLR S CUEtf ICIit^TS OF CURRGLktlOH NCANS 



f 



I 



mm a,o 






PACE 71 


■ m: fio "3 — itot;' '^qwiifii ff"i>or — 


— w«mr-r 


tm mu^mimm' — 


■ 


■■ im mm — r- — 

OPTION <T M P 


Ptt-SI PB«TI B-8I a»I1 


— m — [ — ■■■ 
81 IT ■ 





0. 
C 1 

— t- 

TOTAL 



12 
16 

-ir 
34 



47.1 



,71 



-.47 

,63 



-.74, 



",60 
,89 ,78 
-^ 3 0 '■' ,34 



2,S0 
7,69 



21,50 
31,56 



7-5 



ITEM liUMbCK 7 

Hifrwr 



irr 

0 

-t- 



CUEFFICIENTS OP CORHEUTION 
■f P lfa i PB iTI If tT 



HEANS 



■tt- 
3.00 



— n- 

23,64 



0 

-t-t- 



t 

TilTAL 



14 
t^ 
3 

34 



41.2 
8,^ 



•,53 



',30 



-,67 



'.38 



',35 %4i -.62 -,bl 



1,33 19,00 



1 

.J 



10 "4 



ITEK mm i 



COEfriCIErtTS OP CORREbAIION 



MEANS 



OPTION «T 



PB-SI PB-Tt B"8T B»II 



81 



TT 



^ 

C 1 
2 



84 70,6 



6 
4 



17.6 C 
11,8 



.I%3 9 ,.i.i " .i6.^> '' j ? l. ' :^l. « l3 4 



M ,5S"^ 94v..;;. , 81 ■CW.,^:,9,a3'' ; 35,67 ' 
s20;::;;:S2f:;^':'.;,3},.;'^.S47;::;^^i^i:^^^^ 



13.9 



H£H n\ l im — 9- 



CQEFnCIE H W 0P, C0RREbATlO >! 



■mm- 



opnoN 




N 


P 


PB-ST 




B-8I 


B-TT ; ' 


;.,8i ■ 


• ■ TT- ,■: i: 


0 

c 1 


0 
I 

— ^ 


20 
8 


' 58,8 
23.5 C 


-.42 

,67 


-,31 

,52 


•,M 

,93 


-.41 

,71 C 


3,95 
9,25 


24,31) 
33,62 


. j- 

TOIAt 




(r- 

34 


— tfrt 




— 7«- 




-nW 




-iJT*3 



14-8 



HEN mm 10 

8«H*i- 



COEFPlCIENTS OP CORRELATION 



HEANS 



0 

■4" 



I. ■ . • ■ 

'4,08" 



0 

-H- 



24 
-4- 



>',r''./,- 



2 

TOTAL 



3 

34 



70.6 •,49 '•,30 - ",64" -.39 
171 ■ iS? ■■ l i OO l i t C 



',23 ",34 •,40 "ijO 



24,92 



2,67 18,00 



U-7 



.ERIC 



lERtAP 2,0 

Ti;si J 




mmi ITEM STATISTICS 
SUBIBST i 




PACE 79 


- m mMi 


-44 


WI-TICIEHTS OF COHnBUlWI 


-FftCTS SPSED-iilDIli ACTION — 

— m 


H 



OPtlUN it N P Pb.5T PB-Tf B-SI B«Tl ST TT 

^ 20 S»,8 -,25 ...lb .,31 .,21 ■ 4,45 25.35 
C I 1 6 n.b C ,57 ,53 ,64 ,78 C 9,33 35,33 
! 8 8 ', 2 3 ., 21 1 — .,3 2 .,40 — 22^ 

tUTAL J4 



IIEt! mm 12 COEfflClENTS or CORHeWTIO^ MEANS 
WW« — *i M P P<t.ST pa.Tt 9-ST il-lT IT 



12-4 



« « W 85,3 ,07 ,08 ,10 ,11 5,24 26.66 

1 » 2,^-^ ^ ,33 . 89 — ^ — U.tfO 41,J0 17 - 9 

2 0 4 11,8 .,26 .,25 .,42 -,42 2,75 21,00 
TOTAL' 34 



I 



ERIC 



19^ 



AEMinsmnoii timbi ss 







4 sicrop 




SOHNWK ItEH STATlSHtS 
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V*l L- II t til. aL'Q 1 






















«T 


N 


t 


-CUEt'flClENTfi- 
Pli-ST PB"T'i' 


M^im^dd 

D*S'f tIaTT 


mns 

ST IT 


tTEN DESCRIPnOKS 


- 


0 

I 


0 

0 


0 
3 

— H— 


«U 

10.0 
-fOlO -C" 


,00 ,00 
"•09 '.03 

— — ^ 


•00 ,00 


,00 
12,00 


' ,00 

31,00 






3 

4 


0 

0 

A 


b 
J 

A 


16,7 

. hi 

— rO- 


-,23 •,2) 
•,36 -.IV 

^0 rW- 


rM f39 C - 

•,34 -,37 
•,86 •,46 

rOfl M 


-»,i4- 

11,40 
8.00 




28,00 

25^00 


KineroitsDess 
Vrltes 0-99 


m 


TOTAL 




30 








— 


—M 


t 




ITEM mm 2 








CUEFPlCJGNtS OP CURKEIATION 


HEANS 






not V t ti> 


— +T 





— P 




—Mi — iUft< 






■ 




0 

1 M 


0 

— 1) — 


0 

— .-I 


,0 

-w 


,00 ,00 

—MS »rU- 


.00 ,00 

-■,12 t.ia 


—54— 
.00 


jj — 

,00 






2 

C 3 


0 

1 


0 
21 

0 


.0 , 
70,0 0 
-2M 


, ,00 ,00:, 
.56 ,44 
— ■i56 ii,40'.. 


^::''',O0, :;'',00-:f 
: ■ .74 ;:^',58>C 


12,00,, 
, ,00 .' 
13,52 


' ,00 : /' ■■: ...1 
33.33 


Nuoieroosness 
Represents 0*99 




5 


0 


0 

30 


.0 ' 


,00 ;00 


.00 .00 


10.37 
,00 


,00 






im mm 3 








.COEfFIClEWS,;0P^CORREllili(0!l,K;f/r 








mm 


WT 


H 


P 


PB-SI P8-Tt 


B^ST B-IT 


ST 


IT 






1 

C 2 
— i 



0 

30 
-Jl 



,0 

100.0 c 

rO— 



4 
5 

4mi. 



0 
0 



,00 ,ou 
,00 ..00 
.00 .00 



,0 
,0 



.00 
,00 



.00 ,00 
,00 ,00 



,00 

.00. 



,00 ,00 ,00 

.00 C . . ■12.63 31.50 



,00 
,00 



.00 
,00 



Open SentcnccR 
Suttraction 0-9 



,00 
,00 



OPTION rT 



P 



PB-ST PB'TI B^ST B^II 



ST 



TT 



0 

C 1 
—2- 



0 

26 
-4- 



,0 

93,3 C 

-4rJ 



,00 
,29 



TUTAb 



3,3 

«0 



30 



•,20 

,00 
M 



,00 

-■,34: 



• ,00«v; .00 ■ 



.59 



'.16 

;oo 

Jin 



-,49 

,00 

M 



; ,00 ; 
..10.0(1 I 



. ,00 
32,07 



••39 
,00 
M 



10,00 
,00 



26,00 
,00 



Open Sentences 
Addition 10-18 



lEKtAP 2.0 

Mii .^J I hO>, y\i '' iu, ^i C'rtr- 



mmi ITBH 5IAIISTIC5 



-tr t : , ' . M i . ' ,8t.H y 



OPllON «1 



PB-ST P8-n B-ST a-IT 



^.7 C ,22 .23 
6.7 -.29 -.27 

-tw — ^n- 



-mm- 




«00 ,00 
12,50 30,50 
.00 ' -vOO - 



•34 ,35 C i2.8S 32,08 
•56 ",S3 10,00 25,00 
tW j OO , 00 ^n- 
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Probln Solving (A) — 
Subt-sinple separating 11-15 





OWWtr- 

0 


0 


— It— 
0 


P 

.0 




H- 

2 
3 

— ^ 


—J — 

0 

u 


— w— 

3 ' 
2 


-53.3 C- 
10,0 
6,7 




5 

TJTAL 


9 

0 


— 9— 

0 

30 




.0 . 



COEPFIClENrS OF CORRELATION 



MCANS 
-81 ff- 



•00 ,00 ,00 ,00 ,00 ,00 
M «02 rt5 C 13, -^ HtR- 



•14 ••13 .24 ',22 

».01 |00 ",03 ,00 

■ 1 ^ 2 ' ^39 ' ' loa " isia - 

•00 ,00 ,00 ,00 



13,67 29.00 

12.50 31,50 

■ 10J3 27,07 

.00 ,00 



Problen Solving (A) 
Subt'cooparlson 0-99 



iieh mm i 



OPTION *? 



— ^ 
1 

2 



-e- 

0 
4 



COEFPICIENTS OP CORREWTION 



" P PB'SI PB-TT B-SI B-TT 



.0 
13.3 



•0 
.0 



.00 
■.43 



.00 
,00 



,00 
',40 
■7#- 



,00 
,00 



,00 ,00 



,00 
,00 



•,«3 

,00 
,00 



lEANS 



ST 

-7#- 



,00 
,00 



IT 



,00 ,00 
10,00 25,00 
•Wi — HtW- 



,00 
,00 



Order, Place %lue 
.Ordering 0-99 





opnoN 




N 


P 




■ 0 


P 


0 


.0 




1 

— G-f- 


0 

— 


10 


33.3 




3 


0 


: 3— 

4 


'13.3 


- o ^ 


4 


0 


13 


43.3 


ERIC 


TOTAIi 




30 





PB-8T PB-TI B-ST fl»TT 



.00 
.22 



.34 
-.45 



.00 
,30 



.0« 
•.2ii 



iOO ,00 
.29 ,39 
t OI ■ ,2! C" 



•54 ,15 
■•57 -,33 



,00 
13,40 
4W- 



14,75 
11,38 



.00 
34,20 

33,00 
29,62 



Order, Place %lue 
Place \lue 0-99 . 



mm 2.0 

-mi HO I — AC'llt HOMTlit SII'POP 


8UNMAIIK ITEH SmiSIICS 
• ' BUBIESI i 
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m WW ' 


■■ iTErt mm — 9 '■ — 


— CbEFFICiENTS or CORKELMIUN 


-mm ODJECTIVBB 




OPTluN n N P 


PB«5T PB-Tt B»ST B-II 


— m 

ST Tt 





0 0 



.0 



lOO .00 tOO ,U0 



.1)0 ,ou 



e-i- 


0 

— 1^ 


0 


.0 

9i,7 C.. 


.00 

— »«- 


,00 
-r»- 


.00 
--r34- 


.00 . 
' li? C ■ 


,00 


.00 




(t 
0 

— 0 — 


1 
0 

p_ 


3.3 
' '.0 
,0 


-.13 

.00 
— tW- 


-.14 

,00 
-_»40- 


•.30 
.00 

— tW- 


.00 


»,i9.. 
11.00 
,00 


-WtW 

25,0U 
.00 


TOTAL 




30 










-,40 — - 


. — ,W- 


^ . 



Sentence Vclcing (A) 
Aiia-part patt whole 1H& 



ITEM mmu io 

(iWWr 



■JS- 



COGPFICIENTS or CORKELAIION: 



\ v.) ■ 



MEANS: 



41- 



-W- 



.0 



2 

C 3 
— L 



4 

26 



13.3 
86,7 . C 
— ►il — 



,00 

■rWr 



.00 



.00 

-tOa. 



.00 



.00 
-rOit 



.00 



5 

TOTAL 



0 

30 



•%06:^,00,v 'vlO i: .00^^^^ • 31,50 „ 

.:■ »06,^i5!?',00'^N;^;-^,10.''*^!" ,00 ■■C':;'};il2,69 : -31,50 

' ,i)n " ,Ofl ,1111 ' ■ " 



.a 



JUL 



Sentence Uiltlng (A) 
Subt-slnple <ep«Tatlng 0-99 



.0 



,00 ,00 ,00 ,00 



,00 ,00 



1^' 



ITEM NtlMRCR 11 



X0EFPICIENt8.'0r?C0RRB|ilin0N'iite"r 



OPTION 




-A. 



1 


0 ■ 


0 


fO 


2 


0 


,1? 


S6,7 




— 1— 


— 4— 




4 


0 


5 


16,7 


. 5 


0 


0 


.0 


TOTAL ■ 




— W— 





pfl.8T PB-It 



', ,00 ,vv 

•,,.M3„,;-.,l9;-vl7 



B"SI B-IT 

,^0 0 , , , go. 



ST 



.00 
12.39 



TT 



>,23 
,00 



'.12 
,00 



*.34 

.00 , 



.4ln?t«14.0l) "''r34,7S 



.00 ■•■^■t); 



-.le 

.00 

r 



11,40 
,00 



29.80 
,00 



Sentence Writing (B) 
Subt-joln^addend 11-15 



TTEN mmBKB 12 



OPTION 




Sentence Vrltlhg (B) 
Subt-pirt put vholi-addend 
0-99 g 



I 



IEP"*P 2,0 



smm m smisncs " 



mm nT 



mt 34 




Problea Solving (6) 
Subt-Joln-addend 11-15 



0^ 



ITEH ;mm 14 



-mn — tr 



COEFFICIENTS OF COHREWIION 



0 

-t-h 
2 
3 



5 

TOTAt 



.0 



.00 
■7«- 



13.3 

to.o 



-.22 

-.n 



.0 



,00 

•,o* 



.00 



.00 ,00 



•,3S 
-.31 

I wJ 

,00 



.00 
M5 



IT — 



.00 



.00 

11.25 
U.i3 



,00 



.00 

■ 3Jt86' — ' " 
30.00 

■27.33 ' 
.00 



Problea Solving (B) 
Add-ginple Joining 0-99 



ITE^ miii( IS 



— 

CI 
2 



^ 

5 



KiT 



16 
I 

7 
0 



P 



CUEFFI CIENI5 OP CORRSWtlON 
PB-ST PB-ir B«6T B«n 



; NCJINS 



SI 



IT 



' 

53.3 
3,3 

23.3 
.0 



.52 
,03 



-.47 

.00 



,40^ 
•,0l . 



-.37 
,00 



1^ 
,66 ' 
.0) 



'.65 
.OU 



,50 
'.04 

-.51 

,00 



— ,W- 
43.81 

:':u.oo 



10,57 
,00 



31.00 



27,29 
.00 



Algorithm 
Addition Aigerltta 



OPTION kl 



•i iQgpFieiEN T fl OP COPllEti H f l UI P 



B"5T PB-IT B»5r B«TI 




C 3 
4 



O TOTAL 

ERIC 



30 



33,3 C .34 
23.3 s37 

— t4- !#■ 



.03 
-.32 



•00 
.17 

.4B 
-.52 



.00 
,38 

.04 C 
'.44 



6T TT 



.00 ,0U 
13.12 . 34.S0 



14.14 
11.00 
— tW- 



31,86 
27,86 



AlgoriChm 

SubtractioD Algotlthn 



LERIAP 2.0 
TK t T 'fi O - i — ACH, Hj il ITn, SK - l'OP 



suHHARK lien smisncs 

i U B IB S T 1 — m i m Q B JECTtVB S- 
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COEFFlCIEill S- OF COR R EL A IIU H- 



mm 


ri'f 


H 


p 


Pli-ST 


mt 


B»sr 




'Sl', 


It 


0 

2_ 


0 
0 

— 


0 
2 

3— 


•0 
6.7 

— i^M 


.00 
-.35 
— *,4*- 


,0U 
",29 


.00 
-.67 


»00 
-.57 


,00 
9,50 


,00 
24.50 


C 3 
4 

!U- 


1 
0 

— a— 


25 

0 

0— 


83.3 C 
.0 




.38 
.00 
— tOA- 


.32 
.00 

■ ,00 


.55 
.00 


-M6 

.46 C 
.00 


i3,04 
,00 


32.40 

: ,00 , 






iO 












,00 


: 



Counting On 9*18 



COEFFICIENTS OF CORREIiAIlON MEANS 
■PB'S T PP^ TT B«S t i» U - ■ v S T ' IT , 



TOTA 



ITEH mm 19 



OPTION HT 



-0 0- 



l 

2 



4 0 

■5 ■ 0 



0 

-M- 



.0 



.00 



6.7 
20.0 
— ^ 



,00 



0 

30 



•0 



'.07 -.1$ 
',10 -.211 

tOO ■.OP. 



.00 



.00 
-r4S- 



•,14 
•,14 



•,39 



.00 



,00 ,00 ,00 .00 



,^2.00 
12,17 



,00 



28,00 
28,00 



,00 ,00 



V, , ; COEFFICIENTS :OF,CORREWTrON;.;;"iV .. ^KEANS . 



Counting Back 9-18 



-0_. 



0 
6 



PB-ST PB-II , B-SI a-IT 81 Tt 

—M — mQ O ■ ■ i O O rM ^ M- 



8 

0 



•0 ,00 ,U0 ,00 ,00 ,00 ,00 

ZO.O .14 .18 , .21 , ,26 : . 13,33 '33.83 
■*W-C- — <4 l ; , 23 , 52 - ,2 9 C ' ;n , S6 ' » 



Counting Back 18-31 



26,7 
• 0 



",60 •,43 

,00 ,00 



.00 



S57 
,00 



10,25 27,00 
.00 ,00 



AwnnmATioiiTDiii 15 



C I 



TOTAL 



mmi iw fTAitsiics 

— — -wmsw-B — mnm hhiiinc 



2 

If 



JO 



6i7 
$i.3 C 
■4 in fl - 



••2S -.1$ 
.77 ,2$ 
^^8 "r^g- 



-m^- 



81 



sty 

.96 



-.38 

.12 C 
-^M — 



IT 



1,50 28,00 
).31 33,00 
Wt#- 
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ITEM DESCRIPTIONS 



Stntence Hrltfng 
Subt-conpirlion 1M5 



H 

00 



«f. 



0 

•C4. 



2 



4. 



I 
7 

30 



3.3 
4U- 



cuEfricietiis or coRRebAiioN means 



33,3 



"♦09 -,01 -.Ji vo* 2,00 31,00 
-rW M 4^ r43-C TV'll 



-,56 -,51 -,77 -,71 



1,43 25,57 



Sentence ytltlng 
Add-pirt part vboU 0-99 



11 h l(IV.H£k ' 3 



0 IL. 



c 1 
2 



6 30.1. 



CUE^f ICIENTS or CORAEUTION 



PH«SI PB-TI B-ST B-IT 



10 
14 
•40. 



33.3 C 
46.7 



,69 



,43 



.90 



MEANS 



SI 



»36 C, 3.60 

•,58 ^3ll;J;^73'■';^36^.\■.|^^■■l,86 



TT 



4ti3 — sun. 



35.40 
29,57 



Sentence Writing 
Subt-Joln-iddend 0-99 



28 



P 



..0 
93,3 C 



PHI PB-It 8-51 HI 



,00 ,00 
.50 ,0b 



SI 



,00 ,00 
.87 ,11 C 



.00 



IT 




.00 
31.61 



Sentence Writing . 
Add-sliple Joining 11-lS 



AWUnSTRAtlON TDlEi 85 



wRm2,o suHHuftriieii aw«mc8 • ' ^^^^^^ ^' ^ PH^E j9 



iiPIlOl* kT N P PB'ST PB-TT B'SI b*TT ST TT 



0 0 0 ,0 ,00 ,00 ,00 ,00 ,00 ,00 

Ci 1 30 .100,0 C ,00 ,00 ,00 ,00 C 8,50 31, SO 1^$ 

i B 0 i^fl rW M rW rW M 

TOTAL 30 



IIEJI mm 2 CUEFF1C1ENT8 OF CORRElWlON HEANS 

Q Pn >J '' H — ^ P PIt'gT pi'TI i,.|»i't KI . . » IT 

0 0 2 6,7 %06 s04;:j>Sl2:%08*'''^^ 



64— 

2 

TUTAL 


— 4— 

0 


-4J- 
1 

30 


00,0 
3.3 




.03 i,or ? ,j04 '.,01 
.04 .04 .10 .11 




. B,S? 31.52 r 


3 + 2 




ITe;< MiVBEH 3 










COEf FICICNTS Ofl CORHELAIIUN 








— • 


OPHUli 


bT 


N 


P 




PB-ST PB«TT B"SI B<TT 




ST IT 






^ ^- 


— 0— . 




: ^ 














C 1 
2 

'. TOTAL. 


J 

0 


30 
0 

— M- 


100.0 

• .,0,. 


'<:■■■ 


. ..oo..„,.,,oo ,;^,,oo.,,,oo. 
"■■ .00 ::;,:i,oo:^?^^|'voo,§'^oO' 
V ■V.oo';f.::v,oo'V.>:l?;oo::¥;i;io-i 




TT-M ^ , 

;-iB,50'„:, '31.50: ' 

ty<00'-;:>;':',00: ■ ■ ] 

■ ■ 






— UU uUlii — 4— 










■ CQt;FFKIEN».0r,CORREUTruil 




HEAHj 






OP'i'lON 


UT 


H 


i 

■ P , 




, PB-ST.: ;PB?Tr3|B»Sr;v;jJ-T!;.' 




' ■ : ' 






0 

C 1 

J_ 


0 
1 

— 0— 


3 

25 

2- 


10.0 
81,3 


c 


-.33 -,34 -.56 -.58 
.46 ,42 ,68 ,61 
'.30 .,21 ■,S8, ■,41 


c 


b.3.3 .2$,00 
8.96 32,68 
—MO 2Mii . 


3 + 6 




TUTAL . 




30 
















iTErt mm 5 










COEFFICIENTS Of CORKELATION 




HEANS 






musi— 


-ttl — 


N— 


- — lU 




. PBiST PfliTi'...-,Rt«T rt^TT. 




-—SI JT 






9 

C-U- 


0 

— i— . 


3 

— «- 


10.0 
— 8W- 


-C- 


-.38 ::;^-,39/V'S64.;:§,67'' 




^6.00^^ 24.00 






2 

TOTAL 


0 


2 

30 


6,7 




-.48 -.2S -,93 ',49 




4,50 25,50 


4 + 3 


H — 

*• 



mmi IT6H smisiics 



PB-ST PB"II Hi HI 
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H 

SL 



P 



ST 



0 Q 
C 1 1 



0 

29 



30 



.0 

96,? C 



,uo 

.29 



.00 
.04 



•00 
.5? 



.00 



,00 
il.62 



.00 
31,S5 



6 + 2 



CUEFPICIENTS OF CORHGLUnON 



MEANS 



0 



2 

TOTAL 



16 



if 



30 



— P 

53.3 



P B ' tI T P B ^TI — B ' t t 



3.3 



"(66 '(S^ 



-.93 \n 



•.29 -.04 -.ll -,11 



— «- 
7,12 



26.19 



5,00 30.00 



5 + 8 



CUEFFICIEIITS OF COPHEIiAIIUN 



MEANS 



fi 0- 



N 



3-SI PB'TT B«5T B«IT 



ST 



CI 
2 



11 
4 



- 130 ' in — ■ i 4 7 ' i 4 0 

36.7 C ,76 ,60 .90 ,77 C 
13,3 %S3 -,39 '.ei '•,61 



Hh« — »Wf 
10.73 36,5S 
5,50 - 25,25 



6 + 5 



C OEyFI C IEW QF CjliHELATIO H 



liPTIuN )iT 



P ' PHI Pa«IT B'ST B'll 



SI 



TI 



0 U 3 10,0 -.SB -.36 •,64 -,64 6,00 24.33 
Ci 1 22 73.3 C ,54 ,47 .73 ,64 C 9,23 33.32 9 + 3 
2 0 5 %3 4 ' ti b " t S l ■ |39 — ^-MO — iW< ' 

TCTAL . 30 ' ' ^ ; 



\mh\im II) CUEFFICIENTS OF CORREUtlON 

WW — N f rB ' fil PB- IT HI B' llI 6« W 

0 0 15 50.0 , -.68 -,50 ■•,85 •,62 7,00 28.33 

H H— H «7^-€ .77 ^63 >97 ,79 C 10.40 3 6 t00 — ^ 5 + 7 

2 0 2 '6,7 -.18 -.25 -,35 ',49 7.00 25,50 
TOTAL 30 




- im N O 1 — «cti. mnu s ii - po H - 



imm ITEM STATISTICS 
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OPTION 




N 


P 


PB*ST 


PB»TT 


D»5I 


B'TT 


81 


TT 


0 

C I 

J- 


0 
I 

_m — 


16 

a 

— )_ 


53.3 
30.? C 


-.36 

•42 


-,S2 

,60 


".45 
.54 


-.65 

•77 C 


7,75 
9.73 


28,44 
36,S5 


lOIAL 




30 


-iM 








M9 


— M«- 





ITflH NUMBER 12 



COEFriCIGi^TS OP CORRGUI'IUN 



MEANS 



DPTIuN 

(1 

C4- 


0 

— 


If— 

6 


p 

20.0 
- 6<,3 C 


-.34 
—,46- 


■ ■'S26 ■ 




-K^ . 

'••37'". 


— -W— 

7,00 


n — 

28,17 

:;.32.79''' 


2 

TGTAl» • 


0 


5 

30 


16.7 


-.10 


-.06 


-.15 


-.09 


e.oo 


30,60 



819 



3 + 8 




H 
H 




AOHINISTItATION TDIEt SS 



t/EmP 2.0 



smm im mmrm 

m mt n F H CT 5 » t; E O "S UB T« i>c n o u 
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• m » U xH . i i H — J- 



OPTION *t 



p 



Pb'ST PB»TT 3-81 B-IT 



SI 



TCTItL 



30 



TT 



ITEH DESCRIPTIONS 



H 



0 0 0 ,0 ,00 ,00 lOU ,00 ,00 .00 
C 1 1 3U 100,0 C ,00 ,00 .00 ,00 C 7,e} 31,50 
-^i 0 0 ^ ,40 ^ M rW flA rW- 



S-1 



m» mm i 
mm — 4- 



CuePPIClCNTS OP CURREliAIlON 
4 P**^W-^!Wt — HI ., m 



HEANS 



41- 



0 0 




13.3 


%53 


-,39 


•,84 


-,61 


4,50 


25,29 


C-j 1— 


— w- 














-3W3 . 



2 

lUTftL 



1 

30 



3.3 



•,21 -.16 •.52 -,39 



5,00. 26,00 



I 



lUM mm 3 



coerPiciiENTs of correlaiiqn 



KEANS 



9-2 





<<T 


1) 


P 




P6"ST PB«T'f B"5T tt^IT 




51 IT 






0- 


— lU. 


1_ 


— 4,i- 




— 1,42 il.nt 11.03 




-WO lUO 






C 1 
2 

XuUir*- 


I 
0 


29 
0 

—iD— 


96,7 
.0 


c 


.44 ' ,42 ,05 ,82 

,00 /,00, y ,00 ^00 


C 


6,03 32,00 1 

,00,.: ■ ,00 ! 


8-7 




— lUA mm 4 










-CJEFFICIEWIS OP COHaSLAIIOtl 




mM 






opiiu;i 


•T 


N 


P 




Pb'ST PB-II B'ST B-IT 




ST IT ; 






0 

C 1 

— 3_ 


0 
1 


1 

29 

0— 


3,3 
96,7 
^ 


c 


•,44 -,42 •1,0b •1,03 
,44 ,42 .85 ,82 
— rW ,00 ,00 ,00 


C 


2,00 17.00 ; 
8,03 32,00 


5-,3 




TuIAL 




30 










— M -.40 , 

1 

i 

, i 






iTEft mm 5 










COerPICIENIS OP CORREUIION 




HEARS 






gPTIgh 


—id — 


1- 


B_ 




-PBiST PBiU Ml: B-IT 




— fvT- TT 








0 

_4 — 


1 

— 2i- 


3,3 




•.44 .,42 "LOb -1,03 
— rW ,42 M 42- 




2.00 17,00 : 
— U13 32,00-. .1 


7-6 


2i2_ 


ERLC TOTAL 


0 


0 

30 


' .0 




.00 ,00 ,00 ,00 




,00 ,00 



mn? 2,0 
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SUBTEST < 


-rUCIS SPEEO"SUBlMCIffl< 




new mm — t 

mu tit K 9 


^"^EfPtCimS OF COHHELIitlUN 

PB'ST PD'TT »-S: B-TI 


— «m ^ 

SI TT ; 





0 

C I 

— r 

TOTAL 



5 

-1- 
30 



16,7 
811,0 



-.33 
.41 



-,30 
.42 



-.50 
.57 



-.45 



6,00 
B,.'3 



27,20 
32,83 



im mm i 
emthr 



0 



CUGprtClENTS OF CORKELAIlQN 
P P U " S t Pa -T T B ' fl T — li*M- 



HEANS 



— H- 
20.33 
9,75 28,00 



-S^ 
6.22 



8-5 



0 



2 

TCIAL 



9 30.0 -,43 • ".Se s43 

-t9 5*7^-^ HrS . 48 t7 9 tS? 

4 13.3 -,33 -,22 ",S2 -,34 
3D 



14-7 



ITEM mm 8 



COEFFICIENTS': Or::CflRRBb||TlO»;;:f4^t^ ; HEANS 



mm KT 



PB-SI PB-TI B'ST B-IT 



ST 



TT 



C 1 
2 



« — 4 3,3 ' " jM % 5 8 .^i '> fO B , : ?t(>3 . 6^31 8^ 

" ■ " * .58 ■ ■ ;50fi:?'';Mli. ■.■■•,63: C... ■.■' 9,36 ' ' 34,93 ' 



14 
3 
-if 



46.7 C 
10,0 



12-5 



IIE rt h \ ^nm — 9- 



CU B FFIClE N TC.OFJODf l EbATlO H . 



UPTluti HT 



P 



PB-SI' PB-Tt^;;:^,B-ST^-wj#tI; 



0 0 16 53,3 -,44 •,40 -.5b -,50 6,81 29,12 ' 
r 1 1 10 33,3 C .68 ,62 ,88. ,81 C 10,20 37,10 I 
—2 0 * Ht^ , - 189 -> 8 8 : , - | 46 , , -|44 , Ji O O 27 i 0fl ^ j 



TOTAL 



30 



11-8 



ITEf. NUMBt:R 10 
OPIlOt ) 



COEFFICIENTS OF CORRELATION MEANS 
P ri-fi r;P 6- TT .jt B'S I i r. B' TT .... . ,, — SS rW- 



0 0 16 53,3 ^61 •,43'f-,76 -,54^' 
-W 1 ti hvh-Q 1 ? 3 i M S ii6 C ^ 1 0, 18 — 4Wa- 



2 

TOTAL 



3 

30 



io.o 



',16 -.11 -.27 -.19 



6,67 29,33 



13-7 



H 
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mm 


WT 




P 


PB-5T 


PB-Tt 


B-SY 




0 

C 1 

— ^- 


0 

1 

— 


IS 
10 

— 5— 


50,(1 
33,J C 
-l*r? 


•,69 

,65 
— rW- 


•,54 
.41 


•.B6 

.84 


•.68 

.53 


TUTAI. 




30 






-rW- 




— tW- 



,8T 



6,13 
10,10 
-MO- 



Tl' 



28,07 
35,20 



8 



12-9 



ITCH .VIIh8£R 12 

mm- 



COEFFICIENTS OF CURREbAlION 
PB *8 T PD - TI — li^tT giTI 



0 



21 



70.0 
4U- 



2 

TOTAL 



2 

30 



',63 
-r44- 



•,57 



•,83 



6.7 



-.75 



NEANS 



.07 -lOi ,14 M2 



— M- 

6.81 
44^ 



— W- 
29,14 



8.50 J0,00 



15-8 



AnniniTiATioii tdsi is 



T iif m i A C ii, mm, 8 8 «por 



auHNAur iTCN imum 

SUB ie a t i C tHK ML JBJ f! Cn VE > - 



PkGE 48 



tugfinieiiT s or c cm ctrntitr- 







H 


P 


Pb*8T 




B-ST 




81 


Tt 


0 
C 1 


0 
I 


0 


.0 
4).) C 


,00 
,43 


,00 
,36 


,00 
,9$ 


,00 

,3) C 


,00 
13,43 


,0U 
33, 8S 


— r- 
) 

4 


— r— 

0 
0 


— J— 

6 
S 


—mi — 

14,7 


— ^ 

•,n 

-,33 


■,0< ■ 
,03 
-,32 


-,IJ 
•,4» 


Mi 

,02 
-.47 


U.33 
10,00 


■-tMti : 

3Q,so ; 

34,00 


9- 

rUTAl 


— t — 


— t-J 
30 


w — 




— r*t- 




— rtl — 


' 11,00 


-JtT^fl 1 



ITEK DESCRIPTIONS 



MuMrouiMii 
Vrltii 0-99 



ITCN mm 2 



■^r^ 



cuerricieNT8 or conitGLATioH 

■f P B ' B f P P-TT 8 - 8 t B-Tt 



mi 



0 

—h 
C 2 
3 

— 4- 



0 

-1- 
27 
I 



9 

TUTAl 



0 

30 



,0 

90,0 
3,3 

,0 



,00 



,00 



,00 



.34 ,5) 

■•,3a''i^^*;»,«2 



,39 
',36 

iOO ,00 ,00 ,00 



,00 

,55 

^'•,7I' 



■at- 

.00 



— H- 
,00 



13,48 31,19 
I.OO'i;- 19,00 

iiioo - i i ioo 



,00 ,00 



Huwrouineii 
KipreMDti 0>99 



niH mitt 3 



COtrriCIMTtoeCQIIRBUTtON 



B-8T B-I! 



mm «T 

0 0 



p 



PB-BT PB-fl 



81 



IT 



73,3 , C " ;, ,13 ■-'S01^:4J -il)^^,!!!^!!!^ 
23.3 . ;%P5 :v.,,.0?;'i;iif.priMe.09r.fe^^^^^ 

— ,00 ■ , > ^ffl^■i,o 8 ^ ■ «^^^o ^ •f™^r 



C I 
3 

— 3- 



22 
7 

-0- 



4 

9 



1 
0 



3.3 
.0 



'.19 
.00 



,00 



-.47 

.00. 



,00 



9,00 
,00 



24,00 
,00 



0pm SiDtencei 
Addition 0-9 



it t w m r m i 

OPTION 



•T 



'' WWrt»Ht B V' g F - Wll B Ki ,(> TlD>( ''i ^^' *' '^ 
PB-8T PB^TT B*8t B-IT 



81 



IT 



0 

C 1 

Hh- 


0 
I 

— 0— 


0 

29 
— J— 


,0 
13,3 C 


,00 
,17 


V »oo :. ,00 ■ 


.00 

,29 C 


,00 
12,36 


'■ ,00 „ 

30,81 - 


Open Sutencu p — 
SubtrutiOQ 10-18 Ui 


3 
4 

1 


0 

« 

-4— 


2 
I 

— 0— 


— W 

*6,7 
3.3 

r« 


•,19 
-,32 


— f«- 

-,i9 -,28 
-.36 -,77. 

T^i^O-., ,i»0- 


' ' .3?"" 
-,36 
•,BB 

..mO<.>.. 


10,50 
7,00 
— »Wt 


-iMfl ' 

24,00 
13,00 

.. S, 



'ERIC 




mk9 2.0 

— i m\i muUf u^m 
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— If6H kUm S : 


BUBIG6I 1 

— 6tfEW€lEWTli OF CamiBliM'tUtI 


-CBNEiiAL mmim 




H 
Ul 
ON 




PB-ST PB-TI B-5T B-II 


IW 

ST IT 







C 1 



TOTAl 



30 



.0 
?b.7 

■m- 

10.0 
3.3 



,00 
.34 



-.16 
".32 



,0(1 

.24 



.00 
.47 



-tlU 
•.36 



•UO 
.40 



•.28 
-.77 



'.32 

•.Be 



,00 

12.70 



10,67 
7.00 



,00 

31.61 



2S,33 
13.00 



Probln Solving (A) 
Coiparlion 11-15 



ITE*) mm 6 



COCFPICIENTS OP CORRELATION 



HCANS 





— »? — 


H 


p 


-PMf- 






HT ' 






1_ 


0 

— U — 


0 

u- 


.0 

— w 


.00 

— 


,00 


,00 

— rU- 


,00 
_M6 


■ — »— 

,00 


— W- - •, 
.00 


2 

C 3 

— i- 


0 

I 

fl 


4 

20 

— 5_ 


13.3 
66,7 C 
— IM 


".31 

,27 


".12 

.10 


•,49 

.35 
-jU2- 


-.19 

.14 C 
-aM- — 


- 13,00 
9,75 
12,70 


-^l^ , 

27.50 
30,85 


5 

TOTAL 


0 


0 

30 


.0 


.00 


,00 


,00 


,00 


,00 


-JMli 

,00 



Problem Solving (A) 
Add-part part vhole 0-99 



IIEH NUKfiER 7 








^CUEfFICIENTS or CORRELATION 




MEANS 






UPllilN 
0- 


.iT 


N 

0— 


P 

r« 


PB-5T PB-TT 

. ,00 ,00 , 


B-ST 

— ^ 


B-TT 
— 




SI 

— rW- 


II 

^00 






1 

C 2 




0 
1 


4 

20 

1™ 


13,3 
66,7 C 
— JtJ 


•.15 •,25 
,32 ,24 
—r^ — ^ 


",24 
.41 


^■■•,40' 
.31 

-45- 


\ ■• 

' ,"' ■ 

C 


11,00 
12,80 


24,50 
31,70 
—41,10 


i Order, Place Value 




4 

5 

:uiw^ 


0 
0 


5 
0 

— 3J1— 


16,7 
.0 


•,32 •,)< 
,00 ,00 


•,18 
,00 


",21 

. ,00 




-U,M. 
10,00 
,00 


27,40 
,00 


- Ordering 0-99 




— ii 


























^'T 


N 


P 


pfl.ST PB.TT 


B-SI 


B"IT 




SI 


IT 






21H '1 


0 
I 

..Jl ..„ 


0 
7 

— 4— 


.0 

23.3 C 
-UJ 


' .00 ,00 
.27 .24 

.n dh 


,00 
,37 


,00 
,33 

,0? 


'CV: 


,00 
13.57 
-UJi. 


.00 
34.00 
^.Jl,21i . 


J Order, Place Value 




3 
4 

-5- 


0 
0 

-JL.. 


6' 
13 

fl,... 


2(i.O 
43,3 
J] 


-.25 •.34 
•.17 ,04 

,flfl,„ ,011 . 


',35 
•,22 

.00. 


•,49 
,0S 
—M. 




10,67 
11,54 
M. 


24,17 
30,62 
.„iOO 


Place %lue 0-99 


220 



ERIC 



30 



mm 2.0 


' suHiiARy iteN' mimics 




PACE SO 


" tin Ali 2 «LH, WUHlTRi 85"P0P 


' wwwr 


T-CTHEMil OBJECTIVES 






— mmim or eowetwtw— 

PU-ST PB-II B-6I b-II 


, HEUNS 





0 

1 
i 

4 

— f 



TOTAL 



0 
3 

2 

0 



30 



•0 
iOiO 
iW 
6.7 

.0 

—rO' 



.00 ,00 
••24 •.2/ 



.00 
••41 



I 

•.37 
.00 



44 . 8 3 



•,46 

,00 



-Ttf 
'.71 
,00 



.00 
'.47 

fir 



.1 

".89 

.00 



,00 
10,00 

a.oo 

; ., ,00 



.00 
23,00 

15,00 
■ .00 



Sentnci Vrltlng (A) 
Sttbt-iliiple separating 11-15 



im NUKBKR 10 
— WW- 



0 



0 



2 

C3 

— 4- 



.0 

-6«7f- 



CUEFPICIENTS OP CORRELAIION 
P ll > 8 ! pa 'TI B - flf i'tf " 



.HEANS 



-n- 



s 

TOTAl 



0 

30 



3,3 

30,0 : C- 

■' tO • 



• 00 



.05; 
.63 



,0U 



.0 



SOJ 



.00 



.00 



,00 



:i::.i3: 

•^,83 



'.06 
.77 



.00 ,00 ,00 .00 



13,00; 

i^^^as.oo- 



.00 



,00 



29.00 

;:';38,6o 

' ' voo 

.00 



Sentence Writing (A) 
Subt-coiparieon 0-99 



iiE/1 wm 11 



!COErPICieNTA;Or':^l)tlREIiliIlON 



HEANS 



(iP'i'IUN 



— «— 


N 

6 — 


P 


P6*ST 


PB-TI 


B-8T B^TT 


ST 


IT 


i 
I 


I 
2 

H- 


0 
0 

— t- 


12 
2 

— i5 — 


Tfr-^ 

40.U 
6.7 


— 
",4S 

-,l9 


— iW— 
•,3S 

-.li 


.00 too — 

•,57: •,45 
;-.37 -,22 


yW-^ 

10,50 
.10.00 


— tO*- 

26.42 
26.50 


Sentence Nrlting (0) 


4 

5 

imr- 


0 

,0 


1 

0 

— 


50.Q C 
3,3 
.0 


■ — rt(5- 

-.32 

.00 


— tm^ 

••36 

.00 


•,77 -,88 

•00, ,U0 


"■^14.07 -'^ 
7,00 
,00 


44-0^ « 

13,00 
.00 


Sub^part part vhole-addeod ^ 
11-15 ' 


— new .'(ijiioiK li 












NO ■'■'^'i 


i — — — , 


OPTION 


l«T 




P 


PD-5T 


PB-TT 


B«Sr B-IT 


-•MEA 

ST 


TT 




0 

i 

6-4- 


0 
0 

—1 — 


0 
3 

27. 


lo 

10,0 
■OQiO C 


: .00 

-.09 


,w 

.■■■■•,16'''> 


/ ,00 ,00 

'•.15':':^«,27 


,00 
11,33 , 


.00 
26.00 ■ 


Sentence Melting (B) 


3 
4 

5— 


0 

0 

— 0 — 


0 
0 

—J — 


' .0 
.0 


.00 

.uo 


.ou 

,00 ' 


^' lis ii6 c- 
.00 ' .00 
.00' .00 


" I2ia2 

.00 

,00 


-Wh^ J 

.00 
,00 


Add-slaple Joining 0-99 h ^ 


TOIAD 

t\ni 

















ERLC 



222, 



. ••1' * . ■ • . \ »\' hi w" v". i * "U.ii J <ilLto ''urajili^ 



htm 2.0 

'TLEl NO 2 ^Cilt mui %»m 


mmi ITEM STATISTICS 
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— IUh iillililifl 1) 


' tmw 1 

— COEfFlCiBKTi ttF ClimiStiAtlyN 


-mm mmnt 


H 

In 

00 


IIPVION ;«T N P 


PB'ST PB-TI B«ST ll<TT 


— mu . 

ST TT 





C3 
4 

-4- 



27 
0 

-0- 



.0 
-W- 



TOTAL 



30 



90»0 
.0 



.00 
•.26 



|VV 

••32 



.00 
••62 



.46 

.00 



.00 
••?8 



•411 
.00 



.15 

,00 
-M- 



.77 
.00 



.00 
8.00 



12.59 
.00 



,00 
15.00 
■IMO- 



31,59 
,00 



Froblen Solving (B) 
Subt-pict put vholi-addend 
11-15 



ITCh mm 14 



COEFFICIENTS OF CORREIiAIlON 
41 PHT P8«n — M't BiTT 



HEAKS 



41. 



0 

-C4. 



0 

4L 



.0 



.00 ,00 
. 53 .3 5 



.00 .00 
r44-C 



,00 



5 

TOTAL 



0 

30 



•0 



,00 ,00 ,00 ,00 



.00 



2 0 5 16.7 -.23 sSi •,31 •,16 10,60 24,20 
J « 3 10,0 •,31 -.Oq -,53 •,10 9.J3 28.67 
.4 a j ^ 22 1,1 1 — 1.15 — lO.fl) 2a.33 



,00 ,00 



Fcobln Solving (B) 
Subt-Join-addend 0-99 



ITEN mm 15 



COEFFICIENTS Or:CORmA^ION^ ■'•M ^' JEANS 



OPTION *T 



P 



PI)*ST PB^TT B-SI HiTT 



ST 



TT 



1 0 



C2 



4 

5 



5 

16 



—rO Ofl rW .00 ,00 -t4fl rW- 

10.7 '.02 -.02 •M sOS -. 

5J.3 C ,49 ,31 .61 ' ,39 C!^ 
-U4 t .il 1.1 4 — it,<9... 11.23 



5 

0 

40- 



lo,7 
.0 



•.35 

.00 



•,27 

.00 



12.00 
13,50 
4,14. 



•.52 

.ou. 



'.40 
.00 



9.( 



•00 



29.80 
32,75 



25.00 
,00 



Algorithm 
Addition Algoctthn 



ufH mm 16. 



CorrpiCKM'fs or 



0PT1U» 




-ERIC 



AlgorlthM 224- 
Subtractloa Algorltba 



lEKXAP 'U 




SUHHARY ITEN SIAIISTICS ' 
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• TES'i Kfi ' J ncti, mm, itMpor 
" tm mh9 IT 




™ SUBlEil i 


GEHERAl OEJECtiyga 






p 


— coerficiEwTa or cunHELAtiuN — 


— mm 

81 JI 





0 

CI 

3 

4 



j- 

TOTAd 



0 

-r 



4 

0 

-0- 

30 



.0 
83.3 



,00 

.05' 



,00 



U.J 
.0 



•,15 



,01) 
.0) 



si'/ 
,01) 
T*0- 



,00 
,27 



•,2< 

,0U 



-,26 

,00 



,uo 

12,20 



,00 
J0,92 



11,00 

.00. 
— ^ 



36.50 

' ,00 



Countlns On 9-18 



— = — -tKyiui^ 


-)fT— 






CQEPPICIENIS OP CORHEbATKlN ' 


MEANS 








N-T 


P 






oil 


5T— 






0 

J— 


0 

— 


0 




.0 


,00 ,00 


.00 


.00 


,00 


,00 




C 3 
3 

^_ 


1 
0 

— 


16 
5 

5— 


— t*ri 

53.3 C 
16,7 ., 


"-^ydS' — 7*4— 
,34 ,33 
•,05 -,26 ; 


t31 
-,07 ^ 


107 .. 
,40 C 
..-♦38 


"■■.11.7S- 

12,8i 
•■: 41.80 : 


31.iii ■ 
32,81 
5 25,20. 


1 

■ 1 


5 


0 


0 

30 


lo.7 
.0 


■'.23 
.00 ,00 


,00 


'""-»32' • ' 
,00 


-10^60 
:,00 


' 26|00 ■ 
.,00 


1 

i 



Counting Bick M8 



ITEH NUMBER 19 



UP7I0N kT 



CUErPlCIEl<T8 OP CORRELATION 



PB-8T PB-It B-8T B-II 



81 



TI 



9 6— 

1 0 


0— 


y^— 




.,00 ■ 


-7«0- 


>Q0 , 


— 


— — 




s 


16.7 


-,29 


■■ •♦•(iB 


■-,43 , 


■.•,27.:,^.^:;: 


.:vl0,20-;j 


^i6,60,"-: 


C 3 1 

, 3 j_ 


23 

J— 


76,7 C 


,50 


'.■,4$.^-^ 


^",69 




' 12,96 


33,39 


i 


4 0 




— 




-i4!) 




'-i95 


7t5Q 


-HtOO 




0 


.0 


.00 


,00 


,00 


,00 


,00 


,00 




' S' 0 


0 


.0 


,00 


,00 


,00 


,00 


,00 


,00 




rntb- 


— aft— 



















Counting On 18-31 



ASKItHSTRATION TIHCt S5 



Pb-5T PB-TT B'SI ri«JT 



ST 



.00 ,Oil ,00 ,00 
•2*1 M ,54 .46 C 
•* >iia — 1 6 11 Mi7 — 



IT 



lOO ,00 
3.24 J0,S9 
iTt^ rt7#- 



ITEH DESCRIPTIONS 



Sentence Hrltlng 
Add-part part whole 11-15 



H 
OS 
0 



CUEFPlCiCNTS OF CORRELATION 



NEAfIS 



•00 ,00 ,00 ,00 
■T^ i - 00 ,00 



.00 ,00 ,00 ,00 



CUEFTlCIEilTS or COiiRELAIION 
P Ptt-ST PB-TI P«ST B-TT 



,00 



.00 

lOO ' ,09 



MEANS 



ST 



It 



Sentence Vrltlng 
Subt"ilaplc separating 0-99 



.72 ,3^ .94 .48 C 

■ ^7^.,,^,36;:}v^9^:f(.^4^'■:•;: 



— 
3.b7 32,29 
'2i33 2S,33 



Sentence Hriting 
Subt-part part whole-addend 
0-99 



- COE t TlCKf l lfi or CU HftEiHW 



J-8I PB-TT 8»8I B«IT 



.00 
.B3 



.00 
,50 



■mi- 



31 



•00 4OO ,00 
li04, ,63 C .3iBl 



JT 

.00 
34,31 




Sentence Writing 
Subt-Joitt-addend 11-15 



ADMINISTRATION TIHE: S5 



tcsmtn — s cH< mm, ss'fuf 



StlMHARy ITEH STATISTICS 

SOIfflSI j F A C IS iPttU"AUUmUN 
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iitft mm — r 



GPTIUN nT 



P 



0 

C 1 

—r 



0 

28 



P8"5T PB-n B-ST fl*TI 



TOTAL 



30 



•U ,00 ,00 .00 
93.3 C .19 ,16 ,33 
— Ml — ^ ^ 



Ktm- 



SI 



TT 



,00 ,00 ,00 

.28 C 7,75 30,57 



ITEM DESCRIPTIONS 



3 + 1 



ITEM MiiBEK 2 



coEFficieNTs or currelaiiuii 



HEANS 



0 

-e-t- 



P P B - S T PB 'I I B " J T , B 'll 

1 3.3 -.Oi -.OV' -.09 -.22 



2 

TiJTAL 



00.7 0 .30 rtt 



3 

30 



10,0 



-.40 -.2$ 



•.69 •,42 



-ST tt- 

7,00' 26.00 



0.0 4 )1.12 ^ 
4,00 23,67 



2 + 5 



iTL'H tmm 3 



COEFfICIENt5;0^CORR5t(AllOfi:^v 



KEANS: 



Pii"St PB-TI B-ST B-IT 



81 



C 1 
2 



26 
I 

-3^ 



8^*7 :^ J:^'::' .5^,Cv.5;;f^t•.8f 9'i27--^f32,15 rvir^^ 



1 + 6 



■ ITEH mm — 



OPTIurt n 



.C0CFriCiEH T a ' 0 F .,C0RREIj> ; iO I» 



0 

C 1 
— 2- 



0 

27 



TOTAL 



30 



.0 

90,0 C 

1040 



lOO ,00 .00 ,00 .00 ' ,00 

•37 ,4S ,59 ,73 C 7,96 31.52 
"<37 ' < 4 S "1 6 3 M77 j>, -i 4 ^33 IfltJj 



7 + 2 



IIEri HUilBER 5 



COErriClENTS OP CORRELATION 



MEANS 



■ g .,,.,,PO,CT,PD ' TI^,.,,D ' fiT;,,.i) ' |t^^^^^^^^^^ ,^ 

10.0 ^' ;-.3r'^^'-U7;'J'-;5^''^::-**29'S^ 



0 



2 

TOTAL 



■« ?3t3 C i73 



5 

30 



16,7 



-.60 -.49 -.90 -,73 



,0 8 " ;,7i "c -' Dt ^ r V 33,or 



3,60 20,60 



2 + 6 



H 



Whut* hit mmi mfi mmm 'tm 5? 



H 

ON 



0 0 4 t)J vai %17 <J} 6.00 26,S0 
CI t 32 7).) C .0 .46 M .62 C 8.4$ i2.64 3 + 5 
» » 4 Hri *.4i— MJ — ^♦^-M^ — 2M« 

Tilt^t JO ■ 



ITRMM 7 miClKNTHP miHIlON HEANS 
— — mw— *» H P Ptt»t r . P B - TT — MI T <■ » K W- 



(I 0 10 3).J -.49 -.a? >.$9 -.34 S.TO 26.90 

1 M Wr»-< ^ — . Q 4 , 7 4 C Mt — IWW . * + 8 

2 ) 4 IJJ •,47 -.90 -.7$ -.79 4,00 19.00 
TUTAb 30 



iiti numhch I cueppicieiiTS or mmhxm heans 



rOTAL 30 



A'. ,, , , , 



•IPYIOK Hf N p PB-8T P8-TT B*8T tt'TI SI tl 

0 0 i ■,4> 1,34 ■,72 Lit MO — M , 

CI 1 21 70.0 C ,69 ,60 , ,91 , ,.79 C MS 33,63 | Ul 
2 0 4 13.3 '.41 %43 -,61 ".69 4.S0, 20.S0 : 
TOTAL 30 : • ' I • Z I 



— t Tt o mi ilk c o w i CK i it i o r c o mun oi i h e a ih — 

mm ii N p PB-5I P6»n * - n 

0 0 13 43.3 -.52 -.411 -.65 -.60 m! 2uJ 
C 1 1 12 40.0 C ,77 ,69 ,90 ,07 C 10,43 37,56 I + 9 

A 0 j — M, n iia ) 1 ,4 9 ■,4 0 Mfl — »tW , 



mmUi 10 CuemClEHTS or COHHEIiAllON MEANS 
iWWfi — 0 II I iP PftiST mt o-'T Mf !T II 

mo 0 14 46.7 -.37 •,27 ■ -,46 -,33 6.43 27,71 
U 1 U iiji f ,i< ■ ,11 f : <n,>ft ' ».ftn 618 

o 2 0 6 iO.O -,24 -,32 -,34 -,49 6,17 24,67 
ERIC WIAI 30 , 







mmi ITCN STAtlSTlCS 
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mi I iicH. 


mm, ii'POp 


mm I 


■ rO SPEKP'MDDITMN 




iit^ mm 11 


>.T N P 


mt PB-II 8-SI B'tl 


— — ■ i 

81 TT 





0 0 18 6(1,0 -,S0 *,54 ",63 -.68 6,39 26,33 
C 1 . 1 S 16,7 C .60 ,58 . .90 ,87 C 11,60 41,60 B + 7 

— I — 9 f — tfji rtrt — ,a ' .0 ? — n*-- — mrt — «t*<i ' 

VOlAli 30 ■ i 



ITGft mm 12 . CUEFPICieNTS OP CORREUIIUN NGANS I 

cmtji — •< — P B - at PB 'tt — a - a i d -»t sr^ — rr 1 '■ 

0 0 13 ' 43.3 -.56 -,43 -.71 -.58 5,69 25,85 ! 

— H J 13 4 3.3 C ,77 ,72 -. 9 7"" t i l H — WrW — 37* 46' * + 9 

2 0 4 U.3 ".31 -.42 -.49 -.67 5,25 20,75 

TUTAt , 30 ■ ■ ■ 



ADMINISTRATION TIMEt 85 



mm 2,1) 

T UST i — ACii. m ' m, sy-n'Tip 



suhMARif iT£H smisncs 

SttM M I 1 ' FA CT S a P EED " '3Ut l HACno r 



PAGG AO 



H 
ON 



ITEM DESCRIPTIONS 





J 


n 


P 


Pu-ST 




B-S'f 


b«l'T 


ST 


IT 


0 

C 1 


0 
I 


I 

26 


3.3 

ii>,i c 


-.33 

.60 


-.24 

,60 


■,B1 

1.04 


-.57 

l.Ul C 


1,00 
8.19 


19,00 
32.46 


r- 

fUTsL 


— r— 


j_ 

30 


—mi) — 


— 




■i'D]-' 







-rtTii 



7-1 



II EH mm 2 
miw 



COEFFICIENTS OF CORKBbATIUt) 
-9 H ' i t Pa 'TT B" 3T ' tt ' l^ 



MEANS 



-sr- 

.00 



-TT- 



0 

— e-h 

2 

TgTAL 



30 



.0 

9 0.0 C 
10.0 



,0U .00 



.00 

-7^ 



.00 



-,60 -,53 -1,02 ",90 



1.00 16,33 



8-4 



ITEX \mi^ 3 



COCFFKIENIS OF CORKELATIuN 



MEANS 



UPTlU:i ktT 



Pb-ST PB-TT S-SI B-TT 



ST 



— e- 

c 1 
2 

-fmr 



22 
6 



-irrf- 
73.3 
20.0 



■ ,21 ■ ,li) ' , 4 1 M 9 



.52 
'.44 



.50 
-|50 



,70 
-.63 



.68 
-.71 



8.36 
4,17 



TT 



4 .50 27.00 



32.86 
21.S0 



9-5 



lT i :f i iU 'l OLK — 4- 



■ COEFFlCiE N lfi OP COH!IBU ' i'lON 



-mm- 



iiPXIo:. 


»T 


N 


P 


PB-ST 


PB-TI 


8««I 


B-IT 


ST 


TT 


0 

C I 


0 
1 

— e— 


6 

20 

4— 


20.0 
66.7 C 


-.37 

,80 


-.20 
,65 


•.53 

1.04 


-.29 
.84 C 


4.67 
9,25 


26,67 
34,20 


2- 

TOTAL 




30 


—Hri 




-*it6- 




-h*4 







7-4 



iTEH mm s 
mm- 



-p- 



COEFFICICNTS OF COHHeLAIlON 
P B' CT PB- TI 6-S T B- IT 



0 

-€-1- 



9 



2 

Q TOTAt 

ERIC 



30.0 



•.32 



S29 



-.42 



4 

30 



'.38 



13.3 



•.S4 'iSS ".es -.86 



NEANS 



-M- 



5,56 



26.33 



2.50 18,00 



8-6 



236 



urn? 2iO 



'mmimmmm 
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p 



■'Cii»'rK«nT8 yr cgKH8Uiioii- 



0 

c 1 
— 8- 



TOTAb 



ST 



3 10,0 -,31 -.07 -.S3 
80.0 C ,68 ,4& .96 
H ■i60 ' M ■ 1 ,0 8 ii D O • 



M2 
,63 C 



4,00 
8.46 



30 



IT 



28.33 
32,17 



4-3 



im mm i 
mm — »f- 



cuErriciENis or coRHeitAiioii 

P B -8 T I' B' TT B' TT 



HEANS 



26.33 



■ 0 

-c-t- 



6 

-34- 



2 

TUTAL 



3 

30 



20,0 



10,U 



•,28 



•,22 
-,44- 



•,40'" 



•iJl 



■.S3 -.3!) •,91 •.iS 



1,67 20,00 



iTGH mm ' 8 



>: COEFriCIENrS oriCORREIiATlON 



U-2 



1 .V,\; 



0PTIUN nT 



N 



P 



PB-ST PB*TT B"SI B-IT 



81 



IT 



-0- 



C 1 1 
2 0 

-MAI . — 



■4< 6 1 .3 ■, 24 ■, 2 1 — ■,3 7 



.7,,,. ...,23,3 . ,i9,,,,,,5ri;^^,.8r,:,^ ,39,29., 



6,63 28,78 



13-8 



im mm — 9- 



CDPrnciiiiTS or cqrhelation 



-IM- 



OPTION ■ w 



p 



•61 PB-n ^ ' B'SI »•« 



ST 



IT 



0 

CI 
— 



TOTAL 



,11 36,7 •.34 -.32 -,43 •.,41 5,73 26.55 
i< 46.7 C ,75 .73 .94. .91 C 10,07 37,00 

a.iO 19,20,. 



H , U , 7.,. ..,..,,v57,,, «, ,5 i , 8 5,1 j, |, i 4 ,, , — ii,yw 



12-7 



I7EK NU^^BSR 10 

mm. 



41. 



COEFFICIENTS OF CORREbATIQN HEANS 
JH«ST PBiTT a.sT u.ft 



0 

X4- 



13 



2 

TOTAL 



6 

30 



43.3'''^::)^>^^'.,4l\^'^^^37^S^^^52;'^^^ 26,46' 



20.0 



•,42 -,37 -,60 •,53 



15-9 



4,33 23,67 



Ul 



mm 2«o 



mm li 



-C O EyP I C lEH T i) O f'ftlHKEtiW- 



?H\ mi B'ST U-fT 



ST 



0 

C I 

— If 
ruiAi 



30 



2j,3 
60,0 



•,27 
,63 



•.13 
,56 



',37 



,0V 



-lie 

.69 



!i,67 
9,06 



II 



28,14 
34,U 



NUMBER 12 



0 0 

— e-i — i- 



CuEFriCIKNTS UP CORHELATlllN 
-i" mi — B ' St ' b " l T - 



MEANS 

■«t f^ 



17 
■ti- 



2 



2 

30 



S6,7 
-Jtrrf- 



6,7 



■.34 



••37 



".43 



'.47 



6,24 



27,35 



-,52 -,40 "1,00 -,7B 



,50 17,00 



AminSTRATIOII TIMEi 8S 



imm m statistics 

gy8 T li8 T - l — mmh 0 B JBCT1V 6H 



PACE (S 



— Ubh wUnMBU — 1— 








C0EFnC»WT8 OF CdRBgUTlQM 




UPTIUN 


»T 




p 


Pb'ST P8-II B-5T 


«AM 

. 8T 11 


0 

I 

J_ 


0 
0 

— ^ 


0 

I 

— 


iO 

— M 


,00 ,00 
.01. -,13 
— *,44 — 


,00 
.03 


.00 
-.31 


.00 ,00 
14.00 30,00 


C } 
4 

5_ 


I 

0 

— J — 


30 

0 

0 — 


93.8 C 
.0 

,^1 


.31 ,26 
,00 ,00 
— ^4 ^ 


.55 

.00 
.00- 




.47 C 
.00 


—MO JMO 

14.03 34,90 
.00 .,00 


MAL 




n 








,00 


M 



m DESCRIPTIONS 



NuMrousneii 
Hrltei 0-99 



ITGH mm 2 



CUGPFICIENTS OF CORREUTIUN 



MEANS 



tftumw 

0 

c_i__ 


— HHf — 
0 

— i — 


— 

0 

— W— 


FL_ 

.0 




-Pft'ST- 

.00 
— ^ 


P8«TT- 
,00 


— 

.00 


.00 


8J— 

,00 


— M ^ — 

,00 


1 


2 
3 

; 1_ 


0 

. 0 

« 


J 
I 

— I— 


i.3 
3.1 




•,so 

-.12 
— »,4A- 


•,4i 

.■■^■,02:;, 


-.29 


,87 C 

':;;-.80;^"'- 
•^•'.04.V,,.; 


, 14,50 

'«.i2,oo ■; 


-3%50 

V 24,50 

■ 35,00 
-4S*00^ 


1 Nunerouanesi 
j Keprwenti 0>99 


5 

TOTAL 


0 


0 

32 


.0 




.00 


,00 


.00 


.00 


. 7.00 
.00 


,00 


ml 


ITEM kUnBCR 3 










CUEFFI 


CIENTS::C 

'.;t.'*. ■ '. 


fCORHE 




li^::^vv»|EANSv,r^':'';|^V^^^ 




UPTIUN 


liT 


N 


P 




PB-ST 


PB«TY 


B«ST 




ST 


TT 




e_ 


— 0 — 




r4- 




— ^ 


— rW- 


— ,11^ 





^- 






C I 
2 

j- 


I 

0 

— ^ 


31 


9^.9 
3,1 

rf- 


c 


.31 
-.31 


.58 
•,5ii 
— ^ 


.61 
-.78 


1.12 C 
•1,41 


13.97 
9.00 


tA4 

35,13 
14,00 


i 

1 Open Sintencei 


4 

5 

MWIr- 


0 

0' 


»i 


.0 

.0 




,00 
,00 


,00 
.00 


.00 
.00 


■-.oo.' •.■ 

.00 
.00 


• ,00 
.00 
.00 


■-•'■;oo' ■ -i 

,00 
,00 


Sttbtmtton 0-9 



iTfM Mm (- 



OPTION NT 



PB-ST PB-TT B-SI' B-IT 



SI 



TT 



LEHTAP 2i0 



mmi ITEN SIAYISTICS 



PAGS 66 



■ 1141 ,IU J ftCH, HUqTKT 
mwHmtn — N 








— mrwrr 


mtui mmti •■ 


r 

0^ 
00 


mm 


HT 
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P 
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1 


1) 

I 

2- 
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0 

— 
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0 
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.0 
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.00 


,00 
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.00 .00 
.00 ,00 


.00 

.00 


.00 
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i 3 
4 

j_ 


1 

1 

0 

— 0 


-i— 

JO 
0 


-w — 

93,11 C 
'.0 


.31 

,00 


.12 
.00 


-^.61 -.24 

i5!i .21 C 
«00 ,00 


14,03 
,00 


— itiW 

34,67 
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Aod"part part vnole 
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32 
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— 


— P 
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0 

j_ 


0 

0 ' 


0 

~i — 


.0 


,00 


.00 


.00 ,00 


— rr- 

.00 


—XT 

,00 




C2 

3 

"I— 


1 

fl 

— m — 


17 
2 

-? — 


4*T« 

53.i C 
D.3 


■♦08 ■ 
.39 
.02 


.3b 
-.04 


— 1« — 

.49 .43 C 
.03 -,08 


14.«I2 
.14,00 




36.53 
'33.50 


! Froblen Solving (A) 

! Subt-slaple separating 0*99 


5 
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0 


0 

32 


-Ht9 

•0 


— rrt- 
.00 


-*rW- 
.00 


.00 ,00 


-HtW- 
,00 
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CI 

? 

—J. 
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PB-SI PB-TT B-ST B-IT 



30 
1 

-4- 

0 
0 



93,6 
3.1 



■T^fl — M 

i45 .211 



.0 
.0 



tW — 

.80 ,50 C 
',18 '.Ij -,45 ••38 ' 
vt 4 ' ' .24 ■tTl f-" » t 5 9 
,00 ,00 ,00 ,00 
,00 ,00 ,00. ,00 
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14.13 
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,00 
,00 
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29.00 
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■ - HEA N B — 
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0 

— (H- 


0 

— 


.0 

-m — 


.00 


.00 


. .00 


,00 


,00 


.00 


C3 

^ 1 


I 

0 

— fl— 


1 

6 

— 0— 


'3.1 C 

18,8 
^ 


.34 
',14 


.24 
-.31 


.84 
s21 


--tW 

,60 C 
-.45 


13t60 
19,00 
13,00 


43,00 
30.33 






32 
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S 
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If 0*0 1 r «■! « 0»BI B*n 
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V C 0 ,0 ,00 ,00 ,00 ,00 ,00 ,,00 

> « » Jill -lO) .02 •,04 ,03 l),k7 34,0? 

» ^ iW-fi r4a — r^i r4« — — Uf4l — )4t4^.. Sntioei vriclog (A) 
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NCANS 
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0 

1_ 


0 
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•0 
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3 
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4 


0 

1 


1 
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— U. 


3.1 

90,1 C 
>i3 
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.37 .34 
-■.31 ■.34. 


-.41 

.60 


•.34 

.57 C 


^ 

11,00 
14,14 
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.'31,00 
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0 
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mm 


KT 
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P 
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81 
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-..-.oo,.,.,. 







1 0 

3 0 
— CJ U 

4 0 

5 0 
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0 (0 , (00 ,00 ,00 (00 , (00 i.oo I 

» ;\v*/; -(OO'/M^OO'iji^.OO:^^^^ 9«it«,e.WH«. m 



0 
0 



.0 
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,00 ,00 
,00 ,00 



.00 (00 
.00 ,00 



,00 
,00 



,00 
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TTfM HlliHfi 13 



j'nErffririiTii'raRjlti^'^' 



OniUN «I 



P 



PB»SI P8-n B«St ll-IT 



SI 



II 



0 

1 

X4. 



5 
4 

A- 



tWAl. 



, ,0 „ ,00 ,00 ,, ,00 ,00 ,.,.«.,i,.,(OO^i,> ,00 
' ^ ■ 6,3' :'^T=--,2l:^^v^33't^^40;*:.44'^^ 
Ji^a-C .Mn ,44 ,70 , ,M ,r U.Al 19.71 



^9,4 
12.» 



-.36 ".n 

•,39 «,$3 

SrrrrM 




13,31 33,79 
11,00 35,76 
AH 



Sentnei Vcitiog (B) ^ 
8ubt-Jolihidd«Bd 0-99 g 





mmi ITEM stuisfics 




PAtiE 111 


"'"t»f HO i ACH. )'.UIIM'K> SIKFIT" 

' ITtH mm I) ■" ^ 




■^CTCT/IL OBJECTiygS 


H 
M 
0 


rt fluff 11. 1 .M ti m. 

OPilJii NT N P 


— Coerwienn-ortoiiKfttTiflr — 

PB«SI l>B»TT B*ST B»11 


— mM 

SI II 





1 



C3 
— 3- 



.0 
.0 



,00 .Do 
lOO ,00 
TOD — 



•00 ,1)0 
,0^ ,00 



TUTAb 



)2 



7<rt — — i o o ' . 00 



.00 
,00 



.00 
.00 
7^ 



31 96.9 C ,44 ,2? ,86 ,B2 C 14,03 34,77 

1 . 3,t , %44 •,2I tLlO •,66 7.00 35.00 
— 



Probln Solving (B) 
Add-il^ili Joining U-13 



IKH mm 14 
■■, „ ■ () p f^^| ^ — 1^ 



CUEFPICIENTS or CORiiEUIlON 
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0 

fr^ 


0 

— t— 


0 

— 9_ 


.0 


,00 


iOO 


,00 


,00 


,00 


,00 


2 

3 

+— 


0 
0 


7 
5 

- H~ 


21.9 
1S.6 


.is 

-.16 


,24;; 
Ml 


— iW-r 

9',2d',v 
.'r-,2i-'! 


.36 

•,i7v;;i:^ 


,:-U4i<n , 
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37,57 

.;^32,B0 


5 
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0 


0 

32 


.0 


.00 


,00 


,00 


,00 


»|9I 
,00 


'"'32,36 1 
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COEfPICIENI8'flf^C0RRBUIIU»l. ' te: 
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mm 41 



p 



PB-8I P8-n B«fiT fl-n 



8T 
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■i 0- 



l 

C2 



. 4 
5 

-JMAfr- 



— 

,6,3 
7B,1 C 

9,4 

.0 



,00 .01) „' .00 , tOO ' 



,16 

.51 

•,4S 
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,22 
,46 



•,50 
.00 



■■■',31 m 

. ,71;^?^ 



■' ,00 . tOO 



.44?;: 

.63 C 



.,78 

,00. 



:i5.so 

14.56 
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10.00 
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36,00 



24.67 
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Frobla Solving (B) 
Subt-part part vholeaddend 
0-99 



AlgorlthM 
Addition Algorltha 



"HEH mm 16 ■ 
OPTIUN 



■ft lBFriOIEHM OP ' OoniiEL A IIOM 




Algorlthu 

Subtraction Algorltiii 
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LeRm 2.0 



8UHMARK mH SYATI31ICS 

% mm i mm mmn i 
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m i l mm \i 



OPTION «i 



PD-ST P3-Tf II-8I B-tT 



.0 
12.5 



C 3 
4 

— *- 



24 
2 

-4. 



7$.0 
0.3 



,00 
•.21) 
»i*4- 



,011 



.00 
•.45 



.67 
',17 



.Si 

•.)2 



•91 
•.)3 



(00 

-.26 
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.69 
".64 



,00 

U.75 
4t#- 



TUTAL 



32 



14.»7 
12,00 



,00 
31.75 



36.3) 
i6.50 



Countlnt Back 9«18 



»tm. 



CUGrPlClENIS OP COPRSUIION 
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4L 



0 



0 

45- 



.0 

4U- 



0,3 

.12.5 



,00 



,00 



,00 
446. 



.00 
440- 



,00 



,00 
46tiU. 



-.36 
-,56 
^25. 



■.37 
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•,70 
-,90. 



■•.96 
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4UiL 



.22,50 
28.25 



5 
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0 
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.0 
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0— 
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N 
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P 
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.00 


pB-tr 
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-40 


SI 
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TI 

,,,,,00 , , 






1 

C 2 

\ : L_ 


0 
I 


3 

20 

_-_6 — 
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-,33 

1 ' lii'^.ll'" 


-.19 , 
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•5bijjj^Si»67.- 
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0 
0 


3 

0 
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H 
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H 

SI 
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OPTION N p 
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HT' PB'TI '. H»SI B^II 
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ITGH mm 3 
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0 
2 
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4- 
2 
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32 
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5J.1 



coErriciENTs or mmmw 



-.59 .,24 .,74 -,J0 
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2.65 j3,06 
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Subt-coapirlson 0*99 
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M.i C 
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mttYn, fir rnmnfUTTOM 
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.! '0 »00 ,00 ,00 . ,00 .00 DO 



Sentence Hritlng 
Subt-pirt part vhole-addend 




ERIC 
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ADKINIBmTION TIMSl 8S 
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mi ' n 
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0 

C 1 
— 



1 

-4- 



P 



TUTMb 



)2 



3.1 

93,11 C 
-U — 



PB*ST PH'TT B"S7 0-1't 
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ITEM DESCRIPTIONS 
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-U- 



4S- 



0 
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2 
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I 
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J.l 
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3.1 
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•1,81 
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0- 
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0 

C'l 
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1 
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_M — 
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IIEH NUKBER S 
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0 
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i- 

0 


E 

.0 
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,00: ,00 
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,00 


— 
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TT 
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— «- 
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,00 C- 
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2 
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— I — it 
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0 
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0 
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-t 
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14,00 
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-e — 0- 



P PB-ST PB"TT B"ST li-TT 



ST 
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CI 
2 
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ITEK mm 8 


COEFFiCIENTS OP COWTlOfl 
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-WEK N DHBUn 9 



UPTIliti nT ■ 



' cu B FFiciCHTfl or ConnCli A TlON 



•mm- 



N p ■ PB-ST pB.tl B-3T B-II ^ ' ST 



TT 



0 0 
CI 1 
0- 



TOTAL 



5 IS.6 -,73 -,68 -1,10 M.OJ 7*00 24,40 
2' «4.4 C ,73 ,68 1,08 . 1.01 C 11,22 36,33 

—t^ — i 8 y. lOo. lOO 



32 



ITGMM 10 

— irtK 



■•''■y;,v'f ■ 



n 



CUEFFlCIEtliS or CORREliAIlON HEANS 
-M'6 T" P H ' TT — Hf" B' H la ff- 



255 TOTAL 

FRir " 



0 0 

— h 



6 18.8 . 

■W 6M-C- 

4 

32 



1^.5 



-.77 •,63 .1,12 
, 6 6 i 6 1 | 8 i 



-.91 



26.17 

••01 -,12 -,02 M9 10,50 32,50 



7.17 
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4 + 7 



7 + 6 



2Hfi 



I-EKIAP 2.0 mmi ITBH STATISTICS PACE )$ 

4 t fi ri < 0" i ACi i i no ii iTR)^H 6f — mm ■ ) mn m^^ '* mtuf \ii — _ 
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CI 1 
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9 
21 

n 



p 

6S,6 C 



Pb-ST PB«TI Mt B'lT 



•,70 
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•,41 
.53 



-.93 
.93 



-,54 
,66 



81 

8,22 
11,67 



II 

30,33 
36,9U 
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iiBH mm .12 cuEfriciENTs or cuhrelaiiun HEANS 



mm . 

0 

C !■ ■ 


0 

-4— 




5 
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p 

l!i,6 


%44 

— r4l- 


-.17 


— fW^t 
-.67 


2 

• rum 


0 


1 

33 


3.1 


-.13 


,07 


-nil 

-.33 



•,25 • 8,40 - w j2,00 

48 C 11,04 i 34,» 6 + 4 

.18 9,00 37,00 



AMINIIIHATIONTINIi 8} 



iUW 2,0 
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OPtlU'i dT N 



P 



PlI'ST Pfl-IT HI B-IT 



8T 



IT 
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CI I 

1 6 



ITCH NUNVtK 2 
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0 
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•f4- 

0 
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C 1 
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.1 •i*!! •.in .1,2U •!,« .,po 14,00 
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-4 
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J 
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■^' M- P il« H — t-«T HT 8T TT 
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cocrriciENTs or ci^RReiiinuN 
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93.8 C 
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II 



7.47 
1.00 



3S,30 
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H 
M 
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OPIIUH NT 



P PlJ-JT PB-II B"8I HI 



81 



TT 







■ 
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•H^i mm b 
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-rm 5>EED"5U8IMCTI0K — 




mm NT N p 


— et»efPwiBm-fl«dwewrti>N 


— neiwr— — ^ — 

81 IT 





0 0 6 18.8 sSO -.je -.72 -.53 4,}3 29,07 
Ci 1 2$ 78,1 C ,56 ,48 ,78 ,67 C 7,60 36,08 



1- 
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— 0— 


1— 

32 


"^■•1 


■,21 'ja — ■ti2 " n80 

, * , ■ • 


--4^00 iSiOd 


ITEM NUnB£R 7 
Wfttfi- 








coerriciENTs or caRREUiiuN 
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-irt— 


— th- 





Pl)'8t PB-TT B'DT U-Tf — 


— SI n r 


0 

ei- 


U 

— 


6 


18,8 
7S.:0 C 


•;65''''%62'::';:"s94':>,e9 : 
— ,!)9 ,46 'tflO rt9-e- 


■ ' ' 1 

3,i0 26,33 1 

"■•"■7.9i''"'36>17 ■ 



7-5 



2 

TOTAL 



2 

32 



6.3 



-.00 .16 -.01 .32 



7.00 38.S0 
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iTi!K mm 8 



COEFFICIENTS Of CORREUIION 



HEAN8 



OPTIUri kT 



P8-ST PB-TI B-8T B-TT 



ST 



C 1 
2 



-M- — 6{hrt- 



8 
3 



2S,0 
9.4 



■ tSi . - t S i „ - *0? , -- i6T 



■,55 
',04 



,49 

,11 



,7J 



67 C 

i9 : 



,9,50 
v'7,33 



II 



6.0 5 J2.10 



39,87 
36.67 



13-9 



COGrriClE N TC.DFiOOHHEli A TlO X- 



mm kt 
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PB-ST PB-Tr - B-ST , B-TT 



TOTAL 



SI 



IT 



0 0 21 65,6 -,J2 -.35 -,4l S45 6,43 32,8l> 
CI 1 6 16,8 C ,42 ,29 ,62 .42 C 9,33 3B,3) 
— i — ■ — 5 ISiii ' 104 , .,il4 „ » |0 t ^ 128 m — JMf 
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14 -8 



iTEfi mm 10 
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nrf- 
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P b'6 1 P8 - TT . P *W — B- IT , . ^ ¥h 



0 



2 

TOTAL 
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41- 



2 
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- 3 4 i4 C - 
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-r4>- 



-.32 
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32,79 
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OPTlJiil «T N P Pb"5I PB'Tf B'ST B-'fT ST IT 
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! fl a M rW r*ll rH MO 
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iWW — W W P pD.gT n-n iT TT 
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W i 9 a44-C — ^ M — tii-C — -M3 — »41 17-9 
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W 
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P 
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0 
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1 


0 


1 
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1 


as 
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0 


2 


M" 
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— 


4 


0 


1 
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,00 ,00 






• • ♦ fin 




39 ^ 


























WErFICIENTS or WRREMIIOH ; 


' HEAflS 
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.00 
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0 
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.00 


.00 
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C 3 


I 
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I 
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.00 


,00 
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N 
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0 
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a 
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0 
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0 
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0 
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0 
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c 
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HT 


N 
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. ST 
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0 
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19 
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0 
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S 
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0 
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0 


15 
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.0 
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\n 


N 


P 
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0 

I 
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0 
0 

I 
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0 


lO 
•0 


" .w 
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,3) 
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M 
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5 


c 

0 
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0 
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.0 
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TOTHl 




■ 39 

















cD Err iOTfl o r cohhelmiuw 



OPTION 


W , 
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P 
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0 


0 


0 


•0 


lOO 


.00 


.00 


.00 
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I 


0 


2 
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-.77 
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i 


0 


5 
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C3 


1 


21 
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4 


0 


I 
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0 
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0 
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.0 
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5 
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.0 
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KT 


K 


P 
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0 
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3.4 . 
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0 
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•9 
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HT 


N 
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A 
0 
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A 
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lO 
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J 

4 


0 

A 

0 


4 

A 

7 
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.0 
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5 
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0 

19 


.0 
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0 
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0 
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,00 
,88 



.00 
.10 



•,I7 'LIO 

•.33 •,34 •.4) , ••33 
■,08 ^,03 0 ^li »| 08 

-;w — ,1)1) .uc — iw 



,00 

.71 c 



,00 
14,00 



,00 
38.00 



7,w 
11.00, 
13.00' 



37,88 

30,00 



Countlni Biek 9-18 



iTimiomi II 
mw 



IT 



coirfic»«8;qpcoiiMMnoii;,!}w,», 



1*11 Mir 



IT 



3 

CI 



I 

fOIAIi 




.0 .00 ,00 .00 .00 ,00 ,00 

17.3 ■ ' • •.43 l-^,niif^M. -.SI :';&t:9,80 , 34.00 ■ : 
■ .78 v;.8r».9r'r;.73:-Cl-14.47 



Countlni Bick 11-31 



.0 



•til 
.00 



•^F 

.00 



SIT 
,00 



•.fj 
.00 



TIT 
.00 



UiTV 
,00 



AWINimATIONIOIIl U 















mi u 




fCSTIIO 1 ACH. 


MONIIfti 


ifl«POP 




SUBTEST 


2 SCNTENCC milTING 


mt RESPONSE 




\mmm i 








cotrricitNis or correuiion 
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CI 
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u 
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18 
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MEANS 
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NT 


N 


P 
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0 

CI 
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•jyr 



•,48 .V,, , 1,00 24,00 
•,gii i,w TITW 
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n 
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NT 
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— wrr : -— ■ 
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0 
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C 1 


l 


21 


72.4 C 


,/l 


♦69 


,94 


,92 C 


10,00 


35,24 


3 + 6 


2 


0 


3 


1C,3 


•,67 


•,68 


-1,14 


•1,15 


2.33 


14,00 


TOTAL 




— T? 



















ITfiM NUHBtK 5 ' ' " "CUEm C ltN T 8"0r COHHELATlUl i'' " ' R E ARS 



OPTION 


NT 


N 


P 


PB^ST 


PB«TI 


B^8T B^IT 


ST 


TT 


0 

C 1 


0 
I 


4 

74 


13,8 
82,8 C 


«,46 
,67 


•,44, 
,63 


•,72 '•.68 • 

,97":::'",92-C.' 


5,00 
9,58 


22.00 
: 34.04 


2' 
lOTAb 


— r- 


p_ 

29 


-jh — 






-1,23 K,\h ' 




— w 



■ERIC 



277 




443 



Ul 



lERTAMrO 

TEST NO 1 ^^H. fipyjn, tl^,pnp 



8UBTE8T ] PACTS fiP^^n^^pi^inCK 



ITEII HUHBER i 



■COEFflCIENTS or (jO H RELiiriOfl 



Mm 



OPTICn HI 



P PB-ST PB»IT B«JT B-TI 



iiT 



TT 



0 

C 1 

_1 



27 



3.4 

93,1 C 
3.4 



29 



'.34 
.61 

LAI 



•.36 
.61 



«i80 ),00 15,00 
1.07 1,06 C 9.19 32.96 
Mil^ .00 9.Q0 



mi 91 



6 + 2 



H 
00 
0\ 



im mm i 

OPTION 



COEPriCIENTS or CORRElATIOfl 
» P PB«8T PB.TT B»3T B«TI 



MEANS 



it 



0 

CI 

"T 



13 
14 



a 

29 



44,e 



6.9 



N46 %28 
■68 .53 



•,58 «,36 
.66 .66 C 



•,44 •,48 %84 •,92 



7,00 
10.86 



28,77 
J6i29 



ITEM NUKBEK 8 



COErriCIENtS or CORREIilillON 



3,50 16,00 



HEAN8 



"ffpnoN w 



0 

"TT 
2 

lOTAb 



0 



14 



P 

48,3 



PB«8I PB«II B*8T 8«II 



81 



11 



'.58 ..SS 

U 4S;S C — ,77 173 



I 
29 



3.4 



•.73 •.69 6.71 26.50 

M i\M m 



-.4r;;-i,23;,'ia^v>J:':^ 



S + 8 



6 + 9 



ntHNUNBER 9 



OPTION HI 



P 



cotrriciENTB or correlation 



NEAN8 



Ci 



T 
1 
0 



4 n;8 

24 82,8 C 
1 3,4 



PB.8Ti",P8-n/i:v WT'' ■ ^B•'It%' %v ;\ ' jj ; 
•,i6 .,W '.,57 ..4^"*^ " 



IT 



-.57 

.58 ,50 ,84 ,72 C 
•.51 •.49 nUii M.U 



5,75 
9.46 

.00 



25,25 
33,50 

9. OA 



9 + 3 





mmj ITEK STATISTICS 




m 93 


_ TWi' Nc I ACH, mm, 


flUBIGST 3 


rACtS SPeCD'-ADDITlQN 




ITfiii KlIHRGR 11 


CQtrrlCIENTS OF CORREbATION 


HEANS 





OPTION HI 



P 



P6-ST PB«II e«SI B»TI 



1ST 



TT 



5 T 

CI i 
3 0 
■^TDWE 



"nr 

H 
5 

TT 



TO ".iO ".$3 — =77r 
4B,3 C .79 .7) ,99 
n.2 n29 sSJ -,43 



.92 C 
•*47 



11,31 
B,60 



38,14 
33,40 



""niowHBEnnr 



OPTION ' WT 



0 



0 

C 1 • 1 
jr jj. 

TOTAL 



e 

30 
T 
39 



P 



lUklFFlClENIB or CUNIIELAIIDN mf^ — 

PHTPB'TI B»SI B«TT Sf TT 



27,6 ^^n ''*thi'/^,n...^,*tnr^i/-^ A,ii'-rihn 

69,0 C : ,74 .60^ C.^^ ;.35,05. 
^ -ilD •♦«« -,2] -,18' TTHtl — 



3 + 8 



- - ■ 





mmmmun tikbi 86 



mum iTttN flfmsiicd ' 

' SUBTB5T 4 FACTS 8PEEP""SUBTHACTX0N 



I 1 ACH, HONITRi 6R»P0P 



Pkdt 94 



COErPXCXCNTS OP COHRE[<ATION 



MEANS 



OPTION 


HT 


N 


P 


Ptt-ST 


PB-IT 


B-ST 




ST 


TI 


0 


0 


i 


■ 1.4 




-.36 


-.76 


-.85 


i.oO 


' 18.66 ■• 


C 1 


1 


37 


93.1 C 


.54 


.61 


.95 


1.06 C 


7.93 


33.96 


2 


0 


I 


3.4 


-.44 


-.49 


-1.04 


-1.16 


.00 


9.00 



ITEM DESCRIPTIONS 



5 - 1 



00 
00 



*C0ErriciENtS OP edKREUTION 



TOT" 



OPTION 


HT 


N 


P 


PB-aT 


PB«TT 


B«ST 


B-TT 


ST TT 


0 

C i 


0 
i 


3 

22 


10.3 
75.9 C 


V47 
.75 


•.41 
.59 


•.79 

1,03 


•.69 
.80 C 


3.00 21.00 
8.82 34.41 


3 

TOTAL 


0 


A 

29 


IJtB 


-.58 


••37 


-.82 


^.S7 


3.2S 23.50 



9-2 



aER 3 
UPTIDIT 



IT 
0 



COEPrxCXBNTii Of CORREIiAlXON P^^i^^M::--- MEANS 



0 

— CT 
3 

TOTAIi 



TT 



TT 
1 



10.3 
16.3 
3,4 



■.29 
■.44 



••10 



.50 



-.17 4.67 

■.9a.^W'-i:-mi(.ii» 



29.00 



,» , ■•„, ,75 •■ , '.M.V'Ir-iW.-I.OJI ■, • 33.72 ] 



8 - 7 



COErriCIENTS OP CORRCbATION 



MEANS 



OPTION 



C 1 
2 

TUTAIi 



m — r 

OPTION 
0 

C 1 

r 

TOTAL 



HT 



PB-ST PB-TT 



—r 

21 
4 



72.4 
13,» 



.49 
■,33 



.31 
■,21 



.B.5T:^B-Tr;|^ri^ 



8T 



TT 



S4B 
• 66 
-•52 



.51 
-•32 



5700 35.25 
6,43 33.57 
4.75 27.00 



CULPPICIEK T S UP CUHHELA T IU R 
PB-ST PB-TT B-ST B-TT 



5 - 3 



WT 

0 
1 



1 
25 

29 



3.4 
86.2 

IV. i 



-.38 
.52 



-.05 
• 31 



S90 
.79 



••13 
.47 

-«7W 



ST 

i.oo 

8.12 



TT 

29.00 
32.60 
"TTTTT 



7 - 6 



ERIC 











ml 9S 


tm If? 1 ACH. 




1 mm \ 


FACTS fiPeED*'-SVBIRACriUII 




ITEH NUMBER 6 




mmm^ or correlation 


HGANS 




OPTIOfI 


HI N P 


mt mi B>si B>iT 


SI TT 





0 

Ci 

1 



1 

20 



TOTAL 



29 



24,1 
69,0 C 

M 



.61 
■.50 



.64 
•i45 



•,79 
1.06 
■■96 



•,59 
.14 



4,14 
9,20 



24.06 
)S,)0 

m 



8-5 



HEN NUMBER 7 

OPTION HT 



COErriCICNTS or CORREbKTION 
PB»3T PB»TT B»aT B»TT 



0 0 
CI 1 
— 5 — 5" 

TOTAl 



12 ■ '41,4 \..;>,!l2;:.,44'3(^64|^5e 
1 vi ",44 -,49 •1,04 "I.U loo 



, NEAK8 
Jl IT. 



1 
29 



ITEM NUMBER 8 

emr 



U-7 



COEFriCIENT8,On:C0RI)EliATlON:$i^^« 



0 

2 

TOTAti 



1? fi P PB»5T PB"II B*^I B-itT 
9 31.0 s49 •.37 •■64 ".49 



IT 
8 

29 



81 IT 

ill _2UL 



■,17,2 . , ■ ^ ;,,,;:-,40 , ",44,;,:;^ -,60 ;;|-,«:^:?:>|^ 23,00;'^ 



12-5 



IIEH RUN8EII 9 



COEfnCIEHTB or CORRELATION MEANS '' 



OPflON XT 



N 



P 



■PB«8I ,. PB«IT:,^:-B»8T;:;, B»TI-. 



— T 
CI 

TDIaT 



"n TO •,40 .,36 ' ^,50 •,45' 5,82 27,'5r 

13 44,8 C ,58 ,47 ,73 ,S9 C 9,54 36,08 

5 17.2 •,26 sis «,39 ^,24 5.60 28.40 

•JT ^ ' ' ' ' — 



11-8 



OPTION 



n 



P PB»ST PB«TT B'St B^IT 81 TT 



0 

CI 

— r 

TOTAL 



18 ■ ; 51,7:;.:-' ■-■•,57,^:i':%46';itS72'^,58"-:;'^^;>^^ 
12 ; 41.4 C .71:/:y.^^61i''i...90-%.78:>rA^^^iO.^ 37.92 
.6.9 ",25 •,2II •,48 •,54 J?755" 



29 



13-7 



-er!cW 




H 

00 




lERIAP 3,0 








5IIHMARY ITCH mMlti 
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TEST NO 1 ACH. 


NONITR, 


6R-P0P 




SUBTEST 4 


FACTS SPEEU**SUBTRACTION 




nEHNUNBER It 








COEFFICIENTS OF CORRELATION 


' HEANS 


H 

\A 
0 


OPTION 


KI 


N 


p 


PB'ST PB«TI a*ST B*TT 


ST TT 




0 

C 1 
2 


U 
1 
0 


13 
7 


31,0 
44.8 C 
24,1 


-.30 ',31 -.40 •,41 
.48 .43 .60 .54 C 
•.23 -.IG sai •.22 


9,15 35,69 12 • 9 
6.14 29,00 






"vsli mm 12 ■ 



OPTION KT 



C 1 

— r 

TOTAL 



0 
1 

T 



P 



wnoMTiiPTiiMOT ra" 

PB«ST PB-TT B'SI B-IT ST TT 



16 
7 

T 
29 



35,2 
24.1 C 

T077 — 



",26 •,2B 
,55 .46 



•,33 -,35 
.75 .64 C 



6,69 
10.57 



29.31 
38.71 



-.36 -,21 



iji — Tm 



15-8 



287 



■ERIC 



288 



AmnnsTRAiiat iDffir'S6 



lERTAP 2,9 








SUNNARV ITEH STATISTICS " 






PACE 99 


_ TEST NO 2 ACH. 


.mm, 


6S«P0P 




SUBTEST 1 


mm mmm 




ITEH KUHBER 1 








COEFFICIENTS OF CORRELATION 


MEANS 


ITEM DESCRIPTIONS 




«T 


N 


P 


PB»sf PB"TT B'ST B»TT 


8t 


TT 




0 

t 1 
2 


0 
1 
0 


12 


.0 

44,4 C 

a.i 


.00 ,00 .00 .00 
.42 ,33 .S2 ,41 C 
.24 .06 .39 .11 


.00 
14,00 
M,67, 


.00 
35.92 




Nunerousness 


J 

i 

s 


0 
0 




33.) 
.0 


-.19 .02 *.24 .03 
••61 "162 •liOJ •Um 
iOO lOO iOO .00 


11.56 
6.67 
,00 


33.11 
IB.OO 

• .01) 


Writes 0-99 


TOTAL 




27 












ITeN NUMBER 2 








COEFFICIENTS OF CORRELATION 


MEANS., 


■ \ ' ' ''■ 


OPTION 


NT 


N 


p 


PB«ST PB-TI.'^ /; B"5T'^>^B"II 


^PT 


;,v-TI^ 


: '! ■ 


A 

0 

I 


D 
0 


A 

0 
0 


iO 
iO 


.00 ,00 .00 ,00 
.00 .00 .00' .00 


,00 

,00 


,00 

.00 




' C 2 
3 
4 


I 

0 
0 


0 
2 


92,6 C 
lO 
7.4 


.55 ,61 ^, .94 1.05;;, 
,00 .00 ' .00 ^*flO 

-.55 -1,02 'LIS 


12,96 
,00 
6,00 


34,211 
.00 
14.50 


Nunerousness ~* 


5 

TOIAb 


0 


fl 

27 




,00 ,00 .00 ,00 


,00 


.00 


i 



ITEM NUNBCR 3 



«T 



COEFFICIENTS or: CORREbATION 



PB«ST PB*IT 8-8T B«TI 



7i.iiiiifiim 



NEAN8 



ST 



IT 



0 


0 




.0 


,00 


,00 


.00 


,00 .00 


,00 


■Ci 
2 
3 


1 

0 . 
0 


JO 


74,1 C . 
18,5 
3.7 


•,i8 
•,os 


,30: 
%00 
•,07, 




Mi4O'::'C;:?^fM3.20 

.$;^.00;;-.':::;^:41,20.'';: 


ii;;34.30 
32,80 : J 

■^■30,00';. a 


4 

5 

TOTAL 


4 
0 


27 


,0 


-,S0 

.00 


-,ti 

.00 


-i.t6 
.00 


"1,49 4,00 
.00 ,00 


6,00 
,00 



Open Sentences 
Addition 0-9 



ITEM NUMBER 4 



OPTION NT 



P 



PB»8T PB-TT B"8T B-IT 



ST 



TT 



C 1 
2 



4 

S 



T 
23 

0 

"T 
3 
0 

IT 



85,2 
.0 



w 

.62 

,00 



.61 



.0 



•.54 

.00 



.00 ^^ ',00 



•.SB 

,00 



",90 
,00 



.91 
,00 



",96 

,00 



' .00 
.00 



.00 
c 34.96 
.00 



7.33 
,00 



19.00 
.00 



Open Sentences 
SubttMtlon 10-18 



- O 

ERIC 




tESI NO 3 >CH. HONIIR, 6S'P0P \ SUBISSI 1 GENERAL OBJECTIVES 



ITEM HWm 5 COEFflCIENTS OF COHRELHTIQN HMNS S 



OPIION 


W 


N 


p 




PB-ST PB^TT 


B»8T B»IT 




ST 


TT 




0 

C 1 
2 


0 

I 

0 


23 

— f- 


• 0 
8S.2 
IM 


c 


,00 ,00 
.31 ,25 ' 
•.19 .,17 


IV M .00 
j .46 .38 
•.31 ^.29 


c 


.00 
12.87 
10.67 


,uu 

33,70 
28,67 


Problea Solving (A) 


} 
4 

S 


"■■o"- 

0 
0 




hi 
.0 
•0 




•.26 MS 

,00 ,00 
,00 ,00 


•.bl •,42 

.00 ,00 
.00 .00 




8.00 
.00 
.00 


25.00 
.00 
,00 


ConnflHonn n«1S 


TOIAL 




27 


















■"TTEnmiBER 6 










CUtFFJCIENIS or CORRECATlor 




KEANS 




OPTION 


HT 


H 


p 




pe«ST PB-IT 


8-81 B-II 




■ 8T 


IT 




0 

I 


0 
0 


\ 


•0 
3.7 




,00 ,00 
•,0B •,20 


,<)0 ,00 
•i20 •,48 




.00 
11.00 


,00 
24,00 




2 

C 3 
4 


- D - 

I 
0 


12 


44,4 
29,6 


c 


•,26" •',02' 
,48 ,40 
-.26 .,33 


•,3b -t.OS' 
.61 ,50 
-.34 >,44 


c,,„. 


10,83- 

14,25 

11.12 


J2.bU 
36,58 
'28,50 


Froblea Solvlws (A) 
Add-part part vho.le 0-^9!) 


9 

TOTAL 




21 


— nr 




,00 ,U*J 


' .00 ' .00 




";oo-" 


,IIU 




ITEN NUHBER 7 










COErriCIENTS or , CORRELATION: 




MEANS 






WT 


N 


p 




fB-ST PB«IT 






ST 


,TI 




0 


0 


• 


.0 




,00 ,00 


,00 .00 




,00 


.00 




1 

C 2 
3 


"1-" 
I 

0 


18 


■■■14,8' 
66,7 
3,7 


c 


. •,u» ~ 
.47 ,53 
•,08 •,14 


•.13 •.08 
.61 168 
•.20 -.32 




13.56 
11.00 


31.75 

35,94 
27.00 


Order, Flace Value 
%derlQg 0-99 


4 

5 

TOTAL 


D - 

0 


27 


14,8 
•0 




•,49 •,il- 

.00 ,00 


•.7* •,88 

.00 ,00 




8,50 
.00 


31.35 
,00 




ITEM NUHBER 8 


• ••■ 




• 




coErriciENTs oi:;CORReiiAiioii':' 






.■ i ■ 

'■1 ■ ■■. . 


OPTION 


urn 


y 

n 


D 

r 




PB«ST PB-IT 


B.ST B^TI 




ST 


TT 




Q 

231 'j 


— 0 
I 

0 


u 


' .0 
7.4 
14.8 


c 


,00 ,DD 
•,04 ,06 
.13 ,31 


.00 "'.00 
".07 ,11 
. .20 ,32 




,w 
13.00 
13.50 


,«« 
34,50 
, 37,00 


Order, Ylm Value 




0 - 

0 

0 


IS 


33,2 
SS,6 
.0 




■ .04 .14 
•,10 •,29 
.00 .00 


,05 ,19 

•.13 •.37 

.00 lOO 




17,T7 
12.13 
.00 


Jb,00 ' 
30,60 
,00 


Pltce Value 0-99 • — 

292 


TOTAL 























ICRMPM \ 
TEST WO ? iCH. Mnmtp, 



SDI^NARy iTEK STATISTICS ' 

^ SUBTEST 1 mmi ftB.ip;[nYfi5 



PAGE 101 



HEAW8 



, ITe?l NUHSER ^ ^ COerflClENTS or CQRRELATinW 

OPIIOM W N P PB<SI PB-TT B«ST B«IT 81 TT 

J T ^ .00 .00 ioo ,00 ' ioo ' 

rS ! ,! ^ .00 ,00 ,00 ,0(1 .00 

^4 0 n ^^H-^ *^ '00 C }U\ Sentence Writing (A) 

: J J 'J • ! ,00 .00 ' ,00 ,00 Subt-8liiple .eparatlng U-15 
J J ; .0 ,00 .00 .00 .00 .00 ,00 
lojil 5 J ±_ .00 .00 .00 .00 , .00 .p^ 



ITEM NUMBER 10 
OPTION 



MT 



P 



C0EFPICIENT8 OF CORREbATION 
PB»ST PB'TI. :: - B»ST : B'TI 



NEANS 



IT 



0 
1 

"T 
C 3 
4 



0 

IS 



5 

TOTAL 



1 

10 
1 



27 



.0 
S5.6 

TT 

37.0 
3.7 



.00 
•.24 



M4 
,50 
•.SO 



,00 
■.20 

,62. 



.00 .00 
•,30. •,25 



,0 



>,34 
.63 
•1.16 



,00 
11.73 



,01 
,57 
•1,45 



loo ;oo M 



14,60 

4.00' 



,00 
31J3 



33,00 
37,70 
6,00 



Sentence Vtltlog (A) 
Subt-conparlsoo 0-99 



.00 



IIEHNUNBEri U 



COErriCIENTS or. CORRELATION 



MEANS 



OPTION HI 



P6«ST PB*TT B*ST B"TT 



0 



r 

2 

C 3 



"T 
2 

16 



.0 



4 
5 

TOTAL 



ITEH N0N6ER 12 



29,6 
7,4 \ 
59,3 C 



1 
0 

27 



xr 

,0 



,00 

•,04 
-l52 



00 



,00 



%5r 

,00 



,02 
_j40 



1 00 



>,62 
,00 



.07'M,04.|.v: 
.65 " ^^51 C 



ST 



,00 



II 



•00 



•1.16 

,00 



•1,45 
,00 



10,75 ; 30,37 
I2,(j0 : ' ;; 33,50 
13,87 35.6 2 



4,00 
,00 



6,00 
,00 



Sentence Writing (9) 
Subt-part part vholeaddend 
11-15 



., ,,..„ im...^ 

;;^':;COEFriCIENtB'-^Ori:CORRgLATION;liil;:^::^ 



OPTION HT 



PB'ST PB'TI B-ST B-TI 



ST 



TT 




nrcmnr? 

IE8T NO 2 m, mm, 



ITEMUHBER 13 

OPTION n 



¥ 
I 

2 

"TT 
4 

s 



9UHNARY IieK STATISTICS 

SUBTEST 1 GENERAL OBJECTIVES 



COEFFICIENTS OF CORRELATION 
PB«ST PB-TT B«ST B-TT 

"~T75 ^ ^00 ToT 



MEANS 



SI 



IT 



3.7 


-.03 


•.04 


-.06 


-.10 


12.00 


31.00 


3,7 


-.14 


.00 


-.34 


.01 


10,00 


33.00 


c 


.49 


,47 


.74 


.71 C 


13.13 


34.48 


7.4 


••55 


-.61 


"1.02 


"l.lS 


6,00 


14,50 


.0 


,00 


.00 


.00 


.00 


.00 


.00 



PAGE 102 



vo 
^ 



Froblea Solving (B) 
Subt-part part vhole-addend 
U-15 



"^[Tr^lUHteR 14 



CUEPriCIBNTS DP CORRELATION 



OPTION 


«T 


N 


P 


PB-ST PB-TT 


B"ST 


B-TT 


ST 


TT 


i 


0 


0 




3,7 


",14 ",20 


".34 


•.48 


10,00 


24,00 




C 1 


1 


16 


59,3 C 


,54 ,53 


,68 


.67 C 


13.94 


36,50 




2 


0 




14,11 


•,15 •,03" 


",23 


",04 


11,25 


■ 32,25 


Problea Solving 


3 


0 




.0 


. cOO ,00 : 


,00 


,00 


,00 


" ,00 


Subt-Joln-addend 0-99 


4 


0 




22,2 


•.44 ",51 


".62 


•.71 


9,67 


24,83 




i 


0 - 


0 " 


,0 


.OU .01) 


,00 


,00 


,1)0 






TOTAL 




27 














1 


ITE.M NUMBER IS 








COEFFICIENTS OF CORRGLAIION v 




'' 1 ' '■ - ■ 

. ■ . ! ■ 
I 


OPTION 




■"T 


P 


PB-ST «B»TI 


B"SI 


B-ii 


ST 


Tl 




0 


0 




.0 


,00 ,00 


,00 


.00 


,00 


,00 




1 


0 




25,9 


.10 ,11 


.13 


.15 


13,01) 


34,43 




C 2 


I 


13 


48,1 C 


,25 ,27 


.31 


,33 C. 


i3,31 


35,15 


Algorltbas 


3 


0 




7.4 


,09! ,06 


.17 


.11 


13,50 


34,50 


Addition Algoritho 


4 


0 - 




18.5 


•,49 ^,51 


".72 


•,74 


' '9,00' 


23,110 




5 


0 




.0 


,00 ,00 


,00 


.00 


,00 


,00 




TOTAL 




27 

















IIEH NUMBER 16 



OPTION WT 



COEFFICIENTS OF CORRELATION 



MEANS 



PB-ST PB^TI B^ST B^II 



8T 



TT 





„ - 




.0 


,0U' 


■,00'- 


.00 


,00 


,00" 


■" ■ ,0'0 








0 




14,8 


•,21 


-,14 


".33 


".21 


10,75 


30.00 








0 




18,5 


",29 


•,17 


-.42 


n25 


10,40 


29,80 


Algorltbu 




295 ^ 1 


"l 


n 


■ 44.4 C 


"■;64"- 




.81 


,67 t 


14,83 ' 




Subtraction Algoritbn 




0 




22.2 


•.31 


•,)6 


•,43 


".50 


10,50 


27,17 




2ai 




0 




tO 


,00 


,00 


.90 


.00 


,00 


,00 




""TOTRT- 




—27- 


















o — : — 


















.■ 'it... L.^^. ... . .. 


,1, , («," ' ' • ■ . . 





mm 3.0 

TEST NO 2 m. mm. 6s.pop 



•SOHNARlf ITEH StATISTICS ' 

SUBTEST 1 CEhf lRAL OBJECTIVR? 
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ITEH NUHBER 1? 



COEFflCIENTS OF CORHELATIQN 



HEAWS 



OPTION «IJ 



C 1 



0 

33 
3 



P 



PB-5T PB'IT 8*5T B»T! 



ST 



TT 



TOTAL 



.0 
85,3 

-111 



37 



J.7 
3,7 



,00 ,00 
.34 .34 
.05 .11 



',30 
<.S0 



,00 
.51 
.09 



.03 
•,63 

_i5L 



-.47 
•1.16 



.00 

.36 C 
i2L_ 



.06 
•1.45 



,00 
13,91 



9,00 
4,00 



,00 
33.65 
36.00 



34.00 
6.00 



CouDtltig On 9-18 



IT:i4 NUMBER 18 
OPTION 



3 
4 

TOTAl 



HT 



0 
3 

nr 

3 
1 

"T 
37 



COEFFICIENTS OF CORRELATION . . HEANS 
P PB'ST PB'TT B»ST ^"'B'TI' .-■^i'^'' ' ST '" ' ' II 



.0 
11.1 

11.1 
3.7 



,00 
'.33 



,00 
.09 



.0 



•,39 



•,19 
.03 



,00 
•,37 



w 

■,49 



,00 
'.15 



,00 
10.33 



•.31 

iV06' 



13,10 
: 9.67 
i;. >14,00 .. 34.00 



TP ^00 



,00 



.00 
30.67 

38.33 



,00 ,00 



Counting Back 9-18 



ITEM NUNBER 19 
BpfloT 



COEFFICIENTS Or CORREliA^ 



MEANS 



u. 1 , I. I , 



HI 



P 



0 

— r 

C 3 
3 

— r 
s 

TOTAL 



0 

T 
16 
3 



.0 

59,3 
11.1 



PB"6T PB^TT 

.00 



6*ST B«TT 



8T 



.00 

.73 
•,36 



r 

0 

37 



11.1 
lO 



.00 



"SUM 
;'; ,58 

^34:i'i 



,00 



,00 



00 



IT 



.00 



,00 



>,96 
.00 



■■•,30 

.; -,73 ■,:C:W^:14,44 



',83 
,00 



7,00 
,00 



TMO^ 
36,87 

jyo 



Counting On 18-31 



TOT 
,00 




AommimTioR tinii st 



IIRIAP )»0 

TMt NO i ACH. MONITR. ii.POP 



8UMMRMTIN'0TliTI8TIC8 

aUBTESt i 



coerriciENTa or mm\tm 



Mm. 



mi 109 



&mmi mtm free responsb. 



ONION 


Kt 


N 


P 


PB«8t 


PS-IT 


B"ST 


B-TT 


8T 


IT 


0 


0 


0 


.0 


.00 


,00 


.00 


.00 


.00 


.00 


C 1 


I 


27 


100.0 C 


,00 


,00 


.00 


,00 C 


3,30 


32.ei 


5 


0 


0 


.0 


,90 


.00 


,00 


.00 


,90 


.00 


lOTAb 




37 

















ITEM DESCRIPTIONS 



Sentence Vrltlng 
Add-part part «bol« 11<15 



ITCN NUMBER 3 



CuerriCIENTB or CORRCbATION 



OPTION 


kT 


N 


P 


PB"8T 


PB«TT 


B"8T 


B-TT 


« 


0 


0 


.0 


,00 


.00 


,00 


.00 


C 1 


1 


26 


96.3 C 


'!! 


•,07 


.64 


.,14 


■■ j- 




i 


J,? 






".76 


.17 


TOti^l 




27 











HGANS 



,00 
3.35 



.00 
32.69 



2.00 36.00 



Sentence Vrltlng 
Subt-ilnple separating 0-99 



ITCH NUMBER 3 

mw 



coGrriciCNTS or coRREbniioH 

MI PB"TT B"SI Rf 



NEAN8 



ST 



TT 



Cl 


1 


■■ 


74.1 e 


,wv ,ww .vv .vv 

,67 ,46 . ' .91 ,63 C 


.vv .vv 
V 3,60 35,10 


3 


0 


7 


25,9 , 


•,67 •,46 ■ ;-,91 •,63 


2,43 ; 26,29 ' 


TOTAL 




27 






ITEN NUMBER 4 








COGrriClENTB OP CORREbATION 


MEANS 


OPTION 


w , 


N . 


P 


PB«8I PB^II ' B-SI , B-IT 


BI TT 


Q 




1 


J,7 


•,0B ,17 ',18 ,39 


3,00 <0,00 


C 1 


\ 


16 


89.3 C 


,62 ,23 1.04 ,29 C 


3,81 34,44 


3 


0 


10 


37.0 


•,B0 •,30 "1,03 ",36 


2,S0 29,»0 



Sentence Ktltlng 
Subc**part part vbole^^ddend 
0^99 



Sentence Vrltlng 
Sttbt-Joln^addend 1H5 



AOHIRISmilON TIHEl S6 



TEST NO 2 ACH. HONIIR. 6S.P0P 



mmt ITEM STAlISTICa 
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ITEH WUH6ER 1 



COErflCIENTS or CflRREHTION 



NEANS 



OPtlON tIT 



P 



P0*8T PB'TI B"ST B'lT 



ST 



0 
2 



I 

26 

0 



lOTAb 



27 



3i7 
96.) 



.60 
.00 



'.62 
.62 
.00 



•1.41 
1.19 
.00 



»1.4S 
1.19 



C 



.00 
9.54 

.00 



II 



6.00 
33.8S 
.00 



ITEM DESCRIPTIONS 



3 + 1 



HEM NUMBER 2 
OPTION 



coErrjciENis or correlation 

B«8T B'TT 



NEANS 



Tl' 



0 

C 1 


0 

1 


1 

26 


' 3.7 
96.3 C 


•.60 

— liL 


•,62 


-•i,4i;.«i.45::'?': 


'■^'■',00-^''6.00'' ■ . .■■ 


its 


2 

TOTAL 


0 


0 

27 


•0 


,00 


,00 


.00 .00 


,00 ,00 




ITEN NUMBER 3 








mn 


CIENI8 ( 


)rCQRRElMION:|;| 




* 



0 
2 

TOTAb 



I 

0 

27 



1 PB-sT PB*n PiTTSfT 

3.7 '.60 •.62 •1.41 •1.48 



ST 

00 



IT 
6,00 



■.0 V-;^'^ .00'-:r ^.oo%i;;,oo^i^ 



1 + 6 



HEN NUKBER 4 



GOEPriCIENIS OP CORRELATION 



HEARS 



OPTION NT 



P 



0 

C 1 

imr 



T 
35 

0 



92.6 C 
.0 



PB'SI PB^IT 



fl"8T ■■:'B»TT>s.:"i';.'; ,ST 



IT 



V61 •,58 
,68 ,58 

.00 ,00 



l.ill •1,08 
1.17 1.00 C 
,00 ,00 



2,00 15.50 
9,76 34.20 
.00 .00 



'ITEM NUMBER S 
OPTION 



' ' CbE^PiaENiS op CuRREU^Ioii — ^ ^ 



7 + 2 



NT 



P 



Ht PB«TT 



B«8T B»TI 



HEARS 
ST TT 



0 

C 1 

~r 

TOTAL 



3 

22 



27 



11.1 ■■■■■. •■•.65 • •,56 'i:^l,09^v-,94 • ; - 3.67 , 49.33 
81.5 ■ C^ ■ .64 ,55^;H-^-.91':^!?-;79^:''C/-^:^l0.M 
TTTi •.!& •.M •.JO ^,27 7,50 . 28.50 



2 + 6 



H 
VO 
















m m 




TEST NO 2 kCHi 


NONITRf 


6S*P0P 




SUBTEST 3 


MCT8 SPEED-"ADDITtON 






ITEK NuHBbR 6 








COEPriCIENTS or COkRELKTION 


HEUNS 




H 
VO 

n 


OPTION 


HT 


N 


P 


PB-ST PB-TT B'ST b«TT 


St TT 






0 

C 1 
2 


0 
I 
0 


I 

24 
2 

._ -. ,., 


3,7 

68.) C 
7,4 


•,60 >,62 -li41 •1,45 
,69 ,61 1,10 ,96 C 
•,40 -,28 -.74 -.52 


.00 6,00 
9,92 34,62 
5,00 24,50 


3 + 5 


— 


lOfAL" 

• V| fill 




• f 












ITEH'i^URBER 7 








CUEFCICIENTS OP CbRREUTIOM 


" « 






OPTION 


KT 


N 


P 


PB*ST PB-TT 8-ST B-TI 


fil TT 






0 

C 1 


0 

I 


5 

20 


18,5 
74.1 C 


•,73 ',64 -1,07 -,94 
,83 ,76 1,12 1,02 C 


4,60 21,40 i 
10,65 36.60 1 


4 + 8 




i 

TOTAL 


'0 


2 

27 


7.4 


■ -,30 -,31 ' •,bb .-,58 " 


6,0U' 23,50 — ' 







ITEM NUMBER 8 










coErriciENTS of correlation 


MEANS 








OPTION ■' 




N" 


jr- 




KB-SI PB'TI 


Ij.ST B-TT 


ST 


n 








0 


0 


7 


25,9 




•,72 -,64 


•,97 ••86 


5,57 


23,71 








c I 
2 

TOTAb 


1 
0 


20— 
0 

27 


■ 74,1 
,0 


c- 


,72 ,64 
,00 ,00 


,97 ' ,86 C 

.00 „ , ,00 ;, 


10,4b 

■':V'f " ■ ■ , ■ 


J6,U0 

.00,. 


] 3 + 7 

■■. ■■i 

1 






ITEM NUHBER 9 










COEFFICIENTS OF CORRELATION 


MEANS 








OPTION 


KT 


N 


P 




PB-ST PB-TT 


B-ST fl-IT 


?r : ST ■ ■ 


IT 








<l 

C 1 
2 


0— 

1 

0 


16 
5 


22,3 
59,3 
18.5 


C 


" -,7U -.60 
,76 ,62 
•,13 -,15 


•1,09 -,84 
.96 ,79 C 
-.18 ^,21 


4,IIJ 
11,06 
8,40 


2J,JJ 

37,19 
30,20 


5 + 9 






TOTAI. 




27 








_ , — ■pn.; 

■■■■ ■ , 


:V 




\ 

■ 5 

i'H.. 






ITEH NUHSEK 10 










cumiciKNTS or cukkulatiun 


MEANS 








OPTION 


NT 


N 


P 




PB-ST PB-TT 


B-8T B*IT 


SI 


TI 








0 

C 1 


0 
1 


12 

10 


44,4 
37,0 


c 


•,76 ..59 
.65 ,55 


:«,95 :..%74v.: ;^::;: 

.83 ,71 C 


i 6,67 
11,70 


27,25 
38,90 


6 + 8 






2 

3 "^3 


-1— 


) 

27 


in,! 




.16 ,UI 






J4,00 




304 






















^'.'.v!: ." • 







muf 2,0 




mmt im mmm 
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— IE6IJIJL2 _ 


JCH* MNITR, 6B«P0P 




_flCTB aPEtD»"ADDIT10N __ 




, im mm 


11 


mmm or ammm 


NEANS 





OPTION HT 



P 



PB'Sf PB*TT l)*SI B«TT 



ST 



0 

C 1 



9 

± 



27 



3).3 
51,9 C 



•,68 
.63 



•,45 



•,88 ",58 
.79 , ,55 C 
tffl ■■02 



6,33 
11,00 
JulL 



II 



27,44 
36,36 
JhiL 



847 



ITEM NUMBER 12 
OPTION 



MT 



cocrriciENTs or correiatidn 

P PB'St PB*TT B>ST B'TT 



MEANS 



0 

C 1 



5 

19 



2 

tOIAb 



3 

27 



18,5 
70j4 



C 



llil 



',64 
j69 



'.49 
j60 



.93 



•.71 

j79^ 



•,22 -,27 sir ',45 



5,20 
10.53 



24,20 
36.11 



7,33 26,33 



4 + J 




AWIHtSTRATION TIHB} 86 



J W NP ? ^C^ . m\h SUBTEST i nm .»r... mmnm 



^ COErnciENTS or mmmm item descriptions o 

••""N MT N P PB-ST PB-TI B-ST B-TT 5T TI i 

7} ! 2 -.51 -.62 .1,19 .1,45 ioO MO ' 

^ » » C .59 .50 1.02 .BS C B 40 34 00 , , 
IO|j|— ^ j| -.07 -.73 J.15 LOO ^0.00 



IIEH NUMBER 2 COEFFICIENTS OF COKRELATION 



HEAN8 



^^'^^^^ " W P PB.ST PB.TT B»5T B.TT ST TT 

• J 2 J.J ^ -.55 .,61 .1.02 .1,15 2,00 14,50 
^jOj^J ^* ^ •.3i -ii? ..73 -,15 3 00 30 00 ^ * 



ITEH NUMBER 3 COEFFICIENTS OF CORRECTION 



KEAN8 



W 5 P PB-5f PB.II B-SI B-Tf ' ST II ] ■ 

jri ! ,] il'^ . "'fi* '-5* ■i-07 -.89 2.33 iO.OO 



irEH NUMBER 4 COEFFICIENTS OF CORRELMION 



NEANS 



°""N WT N P , PB.8T PB.IT;Sb.SI B-II*:^^ H TI 



; J 2 J!^*^ -.62 -.70 .,81 .,92 MO 23J5 

^\ I 1 C .62 ,70 ,81 ,92 C 9.11 36.63 7 -4 

^ '0 '00 ■<"> .00 .00 



torn TT 



0""" » N P PB.ST PB-TT B-8T O-TT ST TT 



-! J J , ".55 -.51 ..BO -.69 4.86 25.57 
i\ ^ C .59 .51 .79 . .68 C 8.95 35.35 8 - 6 

3)7, iotaT^ i? ^ w-Tsr-M-^ n)3 — :^ ' 3.;,8' 



TEST HO ) liCH. HONilR. 68'POP 



SUBTEST 4 FACTS SPEED'-SUBTBACnUN 



ITEH HUHBER 6 



OPTION NT 



T 



T 
I 

2 0 



c 1 



T 
22 
0 

IF 



coErnciENTs of correwtion 



MEANS 



P 



B-ST PB'TI B-ST B-TI 



ST 



18,5 
•1.5 C 
.0 



S61 -.42 
.61 ,42 

_iOfl lOO 



•^81 *ti\ 
.67 .60 C 
.00 .00 



4.00 
8,7? 
,00 



TI 



34,50 
,00 



4-3 



'EHUDIB'BirT 



co^t'FicieiiTs OP mm\im 



OPTION 


'<IT 


N 


P 


PB«5T 


PB-TI 


B'SI 


0 

C 1 


0 
t 


4 

20 


14,8 
74.1 C 


-.67 
.62 


•,4B 
.40 


•1,03 
.83 


z 

TOtAli 


u 


3 

27 


n.i 


•;ro- 


",01 


•.17 



SI 



TT 



'.74 
.54 C 



3.00 
9,00 



23,00 
34.80 



11-2 



ITEM NUHBER 8 



uprior- 


HI 


N 


P 


0 


0 


16 


S9,3 


C 1 


'I'" 


i 


33;r 


2 


0 


2 


7.4 


TOtAL 




27 



COEFFICIENTS OF CORREbAnON 
Tb'S T P B^ TT "tf'H B» TT 



.,72 



•,69 ■,9l -.87 



HEAN5 



TT 
6,06 



28.00 



.14 .1 , lO.b'/ 39,67 

>48„;(,^ ■■ ■40,00 40,50,, 



13-8 



ITEN NUHBER 9 



COEFFICIENTS OF CORRELATION 



NEANS 



OPTION HT 



J- 

CI 
2 

imr 



TT 



P Pfl'ST PB»II B'SI B^IT ' . 81 TI 



"5 n %69' ^SO" 

1 U 48,1 C ,64 ,53 
0 3 11,1 ,05 ',06 



.81 ,66 C 
.09 ".10 



9,92 
8,33 



"TOT 
37.46 
31.33 



12-7 



'ilLH NUNHEK 10 
OPTION 



' CUIif ' riClEN T S O F CUHRELltTlUN 



0 

ci 

TOTAL 



HI 


K 


P 


PB-ST 


PB.TT 


B"ST 


B-TT 


8T 


TI 


0 
I 


11 

7 


40,7 
25,9 C 


",51 
,47 


- ",49 
,55 


Y"»65: 
,63 


:"",62':: 

::',78:'a-^: 


•6,00 
10,29 


27,82 
40,71 




— p- 
27 


33.J 


TIT 


•,00 


■-,1T- 


•,00 


■■■"l),3J 


12, 7U 



15-9 



0 



JTELNJLBM Jl 



imm ITEM STATI3TIC9 
SUBTEST 4 



PAGE 11) 



MElClENiLMRRfiyilfll 



TACTS sPBt;n..,^||BTR^a[nn 




10-2 



10 

o 

10 



nmmm m\ n 



teit NO I KCH. mm, w«pop 



wmkj ITCH aTi(T»nC8 



SUBTM! 1 CtNERjiL OBJtCtlVW 



ITtH NllNatll 1 










cocrriciENTs or cohrcution 


MEANS 


ITEH DESCRIPTIONS 




mm 


NT 


N 


p 




PB-8I PB«TT 


B*BT 


B-IT 


81 


TT 


mmm 






A 






.00 ,00 


.00 


.00 




.00 






I 


0 


0 


•0 




»00 ,00 


.00 


.00 


.00 


.00 






2 


0 


I 






.1? .02 


•43 


•04 


u.oo 


36.00 


NtMrouiMK 




V 1 


1 


n 


■1 A 


6 


>.i7 -.OS 


•.IT 


•.4) C 


w 


' ' 31.47 " 


VrltM 0-99 




4 


0 


0 






,00 ,00 


.00 




. .00 


.00 • 




1 


0 


0 


«o 




,00 ,00 


,00 


•00 


,10 


.00 


























j 
















HMNB. . . 


!■ : ■• 




OPTIOI 


IT 


• 

N 


p 










n: 


.'';?.>:;< It '' ' 


_t 




0 


0 




•0 




,00 ,00 


.00 


.00 


.00 


.00 


r 




C 1 


I 


27 


Mil 


c 


.19 ,16 


.Bl 




14.04 


39.93 






1 


— IT- 




-XT 






-iv". 


'^^^ 






NmrouineiB 




) 


0 




(.1 




' ■■■•.23',p-.0li"' 


i^»i4B''^ 




il.SO: 


#33,50 ■' 


IteprutQti 0-99 




4 


0 




e.i 




•.13 .02 


.,24 




12.90 


36.00 






9 


V 




•0 




' .00 '.or 


.00 


• OQ 




.ug 






TOTAb 




n 




















mm 3.0 

TCST NO } ACH. MOhlTlj, iUm 


' mmt im sti^tisizcs 

SUBTEST 1 


CENERAL oyecTives 


PAGE ii7 




. ITEP NII«HER 5 


COEPFICIENTS Or COfifiELATION 






10 
0 


OPTION NT N P 


PB«5T PB'TT B»ST B«TT 


81 TT 

1 


1 





0 0 0 ,0 ,00 ,00 ,00 ,00 ,00 ,00 

t 0 0 ,0 ,00 ,00 ,00 .00 .00 ,00 



1 9 9 ifi '00 ■00 '00 .00 .00 .00 Ptoblo solving (A) 

C 3 1 33 100,0 C ,00 ,00 ,00 .00 C 13,64 35,48 Add-part part whole 1M5 

4 0 0 ,0 ,00 ,00 ,00 .00 ,00 ,00 

5 0 0 .0 .00 .00 .00 .00 .00 .00 

TOTAb 3) 



tlEH NUNBCR 6 
OPTION 



COErriCIENTS or CORRELATION , HEAN8 
P PB'SI PB>TT ' , B'ST B'TI ' s 8T TT 



0 

1 

3 

4 

— r 

TOTAL 



0 

13 



IT 
I 
9 

T 
33 



.0 
36,4 

3.0 
37,3 



,00 
^23 



-.19 
•.42 



.00 
.11 

::V.02. 
•.51 



.00 
•.39 



■i'l- 



-.48 
•.56 



.00 
.14 



T4f 

.04- 



.00 
12.93 



'%!^ll,00:' 
13.00 



.5^ 



TOO n>5 ^01) 



.00 
36,33 



'36,00 
30,56 



TOO ;oo 



kohla Solving (A) 
Subt-tlaplo leparatlng 0-99 



ITEK NUMBER 7 



COErPICIENTS or CORRBWIION . NCAN8 



OPTION 


NT 


N 


P 


P6-8T 


PB"TT B"8T 


B-TI 


8T 


TT 




0 


0 


0 


.0 


,00 


.00 .00 


.00 


.00 


.00 




CI 


I 


3} 


iOilo C 




;::.,00,9^,00- 


iOO;^;C^i 




;;,iSl48-',,;; 




3 


0 


0 


.0 


,00 


,00 . ,00 


^ ■ .oo,^;^?i^ 




lOO 


■1 : 

; Order 1 Floce Value 


3 


0 


0 


.0 


,00 


00 •it.-f'', 00 ■■, 


;.:^,oo$^|^ 




'"'»,oo 


; Ordering 0-99 ^ 


4 


0 


a 


.0 


,00 


.00 ,00 


.00 


,00 


,00 




5' 


0 


0 


.0 


,00 


,00 ,00. 


.00 


,00 


.00 




TOTAL 




33 
















ITEH bOHBER 8 








COepriCIENTB'^DfcCORRELATIONB 






i 


OPTION 


NT 


N 


p 


PB-SI 


PB-IT B-8T 


B-II 


8T 


ft 




0 


"5 




3.0 


•,05 


•.19 • M2 




-I3',«5'- 


29.00 . 





1 

2 

~TT 
4 
5 

"Tonr 



21,2 
24,2 
T5T 
36.4 
.0 



•.0i.;i-,19 ■.¥».06 '.^:;,27,';:f^i^m3.43' 
^03.;-:^12^-;.•,04■^:i^,16■ ;r■i^i,13.50^ 

13,92 
,00 



^ ^ 

',23 -.16 
,00 ,00 



'.39 

.00 



-.20 

.00 



37.71 
34.25 

34,25 
.00 



Order, Place Value 
Place Value 0*99 



31 



ERIC 



■ .'••'jii'j" 



LMtAp 2,4 

fE51' NO 3 HCH. mm, 6I*P0P 
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8UBIE3T 1 CENERAti 0BJECIIVE5 



ITEH NUMBER 9 



COEFriCIENIS or CORREbATlON 



HEANS 



OPTION liT 



P 



PB.St pfl.It B'flT B-TT 



ST 



IT 



1 

C 2 
j- 

4 

5 



T 
6 

34 



•0 

ie,2 

72,7 C 



T 
1 
0 

TT 



3.0 
.0 



-.12 
.39 

•,4l 

,00 



•,06 
.45 

-.52 

.00 



^00 

••18 •(09 
.52 .60 C 



•1.03 M.30 
.00 ,00 



13,00 
14,21 



TOT 
B,9D 
,00 



,00 
34,67 
37,12 . 
TOT*" 

I'l.OO 
.00 



Sentence Vrltlog (A) 
Subt-ooapadaon U'lS 



ITGHNUJiBER 10 
OPTION 



UT 



0 
1 

~T 
C 3 
4 



.0 
.0 



lOtrriClENTS or CORRBIATION 
PB-ai PB«TT:ih«8I : J'TT; 



;8T 



TT 



lOTAb 



32 
1 

"T 
33 



.00 
.00 



.00 
.00 



.00 
.00 



.00 
.00 



,00 
,00 



,00 
,00 



.V ■ . ■.uw-::;,««'.t:k;^::-:.00 ; v."'illU:^:;. :;.:-',0U „'.' : — ,00 ' " Sentence Writing (A) 
97.0 VC •12,\?,:;i25^j5SS'«23#i49^ Add-part part vbole 0-W 



TUU — ,00 ' " .00 



.uu 



ItEH NUNBER 11 
DFTinir 



;C0Errici(NT8^;(ir?cbBRii;liii« 

PB.SI PB.TI 



-^■1:"IIEAH8^. 



TT 



0 



r 

2 

C 3 

T 

5 

TOTAL 



0 

"T 
0 

33 



.0 



•00 



0 

33 



•o: 

100,0 c 
.0 



,00 
.00 



.00 .00 .00 ,00 ,00 

•0«/:;-^f!'.00-^'"-*0(IWy%00/':^'- ,00"". 



•0 



,00 
,00 



,00 
.00 



,00 

.00 ...c 



.00 
13.64 



,00 ,00 ,00 ,00 



,00 



• 90 
35,48 

,00 



Sentence Writing (fi) 
Add-Biaple joining IMS 



ITEM NUMBER 13 



OPTION UT 



tOErriCIEHTa^oriftORRitUTIONMili^j^^'H!^ 



p 



PB«ST PB-TT B"8I B«TT 



ST 



TT 



IT 

1 

C 2 

— r 

4 
5 



8 

0 



6,1 

21.3 -C 
TO — 
34.3 
• 0 



.25 
,39 



■%4r 

.03 
,00 



';jri^50.^?;5r:,38'i^'?aJ:vlb,00 
.37:^|,,54#.53iiy45.43>-^^ 

'%w \UW J2.bb 



.10 
.00 



%5r 

•04 
.00 



.13 
.00 



13.75 
.00 



36,50 
.00 



Sentence Htiting (B) 
Sobt-join-addeod 0-99 



o 

Ul 



ERIC 



317 



lESTNO 3 ACH. MOIim. 


6T-PQP 








fiUSTEII 1 


_J!ENERAL OMEMIVEfi 




ITL'H NUMBER 13 










COEFflCIENTS 


OF CORRELATION 


MEANS 


M 
0 


OPTIOK 


NT 


N 


P 




P6"SI P0»IT 


B^ST B«IT 


ST 


IT 




0 
1 
J 


0 
0 
0 




.0 
9*0 




.00 ,00 
•,05 ",19 
•.28 .00 


.00 ,00 
".12 ".48 
•.55 .00 


,00 
13.00 

It.oo 


.00 
29.00 
35.50 


Probleii Solving (B) 


C 3 
4 
5 


i 

1 
0 
0 


29 

0 


87.9 


C 


•44 ,37 
".41 ",52 

.00 .00 


.70 .59 C 
•liOJ •hJO : 
.00 .00 


14,03 
,8.00 

. :.oo 


36.31 
18.00 
.00 


Add-ilipl« Joining 11-15 


TOTAL 




33 














1 


ilbN IHUNBEr 14 










COEFFICICNTS OP CORRELATION 


MEANS 




OPTION 


NT 


N 


p 




PB-8T PB^TT 


B^BT B«IT 


. ?t 


TT 




0 

C 1 


0 

1 




lO 

27,3 


c 


.00 ,00 
.46 .29 


.00 ,00 
.62 .39 C 


,00 
15.44 


.00 
38.33 


Problen Solving (B) 
0*99 


2 
8 
4 


0 
0 
0 


lO 


19,3 
27,3 




-.09 .09 
•>32 ".32 
%ll -.13 


•.♦9 •,49 


13.30 
.11.80 
13,22 


36.30 
31.00 
34.22 


9 

TOTAL 


0 




.0 




.00 ,00 


.00 .00 


,00 


,00 




ITEM NUhlCR 15 










COEFFICIENTS Of 'CORRELATION ^pu' 


MEANS ■ 


"1— ^ 

1 

■■ } ■ \ ■ . 


OPTION 


KT 


N 


P 




PB»SI PB-TT 


B«ST B^TT 


ST 


TI 


i 


0 

1 III 


0 




-A- 




.00 .00 


.00 .00 


,00 


.00 




1 
3 


0 

I 

0 


11 
«j 


ill 

1S,2 




? • •.08 ".Oj 
.45 ,39 
•.36 •.23 


59 ":•■;•» 46, •■^^ii?': 


13.00 : 

14.35 

11.60 


34.33 
36.87 
32.29 


Algorithms 

Addition Alporltim 


4 

5 

TOTAL 


0 

0 . 


33 


6,1 
•u 




-.23 •.26 
.00 ,00 


-.45 •.Sl 

.00 .00 


11.50 
,00 


29,50 
. .00 


n£N NUMBER 16 










• COErnCIBNTS OF: CORRELATION 


■ MEANS 


! 

i 


OPTION 


MT 


if 


r 




PS>5T PB^TT 


B"ST B^TT 


ST 


TT 




0 

C I 


5 ' 

\ 

0 


0 " 
20 
6 


.6 
60,6 
18,2 


c 


.40 ,00,, 
,55 ,45 
•.32 -.17 


■,99 .00 ;? 
.69 ,57 C : 

7;^-.47:,.^.25-;'-r. 


• .00 
14.70 
12.00 


.00 
37.65 
33.33 


Algorlthns 

Subtraction Algorlthn 

320 


TOTAL 


0 • 

0 
0 


0 
7 
0 

13 


. .0 
21.2 
.0 




,00 .00 
•i35 •iSB 
.00 ,00 


.00 .00 
•.SO •.54 
.00 .00 


.00 
12.00 
.00 


.00 
31.14 
.00 



TEST MO 1 »CH« KONITR, 6T'P0P 8UBtK5I i GENERKL OBJECTIVES 



ItCH NUHBER 17 



CDEFriCIENTS OF CORKELATION 



MEANS 



OPTION 




N 


P 




PBtST 


PB'TT 


B-ST 


B.IT 


ST 


IT 




0 

4 
1 

3 


0 

A 
V 

0 


6 
1 
3 


.0 
3iP 
9.1 




,0D 
•.OS 
.09 


M ' 

.OS 
•.10 


",46 
•.13 
.16 


,00 

.11 

•.17 


,00 
13,00 
14,33 


,00 
37.00 
33.67 




C 9 
4 
S 


1 

0 
0 


33 

7 
0 


6i.7 
31.3 
.0 


C 


.33 
-.41 

,00 


,37 ■ 
•,38 

fOO 


.41 
•,58 

.00, 


' ,4S" 
•,84 
,00 


C 14,11 
11,71 
,00 


37,08 
31.14 
,00 


Unilibllil MCR 7^X0 - 


TOTAI. 




33 




















ITEM NUNBGR i8 










COEPriCIENTS or CORREbATIOK ' 


MEANS 




OPTION 


« 


N ' 


P 




PB^SI 


PB-TT 


'j-ST^' 


"b^it"' 








0 

C 1 


0 

1 


0 
31 


.0 

63.6 


c 


•SI 


|VV 

.38 


AA 

.66 


AA 

.48 


AA 
|VV 

C 14,87 


AA 
|VV 

37,05 




3 
4 


0 
0 
0 


3 
4 


1$.3 
9.1 
13.1 




".30 
-.37 


^^^:..15:::'; 
-.39, 


•,83 
•,60 , 


••63 




33,67 
29,25 


Counting Do 18*31 


5 

lOIAIi 


0 


33 


.0 




.00 


,00 ■ 


,go 


,iio 




,00 




IIEK NUMBER 19 










^OEFPK 


IIENIS 01 


[ CORREt 








' ■ i 


OPIIOH 


ill 


N 










B"BT 






"IT ' 




0 


0 


0 


.0 




,00 


,00 


,00 


,00 


,00 


,00 




\ 

C3 
3 


0" 

1 

0 


3 

36 
3 


9.1 
78.8 
9.1 


c 


•.31 
.48 
..31 


•,3S""' 

, ,i40 ,. 
•,0l; 


■"•V3B ■■ 

.66 
•.38 


•,4r 

.57 
-.01 


'v<-13,00 ' 
.€•■^'■44,23 
ri'S-U.OO 


J0,6'l 
36.73 
38.33 


Counting On 9-18 


" 4 
5 

TOIAb 


V 
0 


1 
0 

33 


'3.0 
.0 




.,41 

,00 


".,53"" 
,00 


•1,01 

,00 


"1,90 

,00 


B,vg 
,00 


IB.DO 
,00 










.■■'■.'■■;!^v 






ip 


■ ^ , , , ', /, . 


m 


■7^T?!,■-'■.; • 







IS) 

O 



321 

O 



ADIQItSTIATIOil TMi S6 



immwrmmr 



ITEN NUM8GII 1 






COEPriClGNIS OP CORRELATION 


MEANS 


OPTION 


VT 


K 


P PB.8T PB'tl fl-ST B-IT 


81 II 


6 

CI 
2 


0 
1 
0 


0 

33 
I 


«0 lOD ,00 lOO ,00 
97.0 C ,41 ,16 .BO ,32 C 
3,0 *,{[ *M -1,03 ",41 


,00 ,00 
3,26 3ti,66 
1,00 30,00 



ITEM DBSCRIFTIONS 



Sentence Utltlng 
Subt-slaple sepiratlng U-15 



to 
0 



— I TE HHUHHER 3 



COEPFICIENtSOrCORREUTIDfl' 



OPTION WT N P PB«5T PB-TT B«8T B»TT ST IT 



0 0 1 3iO -,23 ,10 '.S? .26 2,00 J9,00 

CI 1 H S7,6 C ,94 ,S0 : 1,06 ,64 C 3,89 ; 38,05 Sentence yftltlng 

7— Tl n JTTJ -,77 »M " -.gy ' •,<i9 2.31 ' " ' 31.46 Subt-comparison 0-99 

TOTAL 33 



HEhMR 3 COEFHCIGNTS OP CORRELATION HEANS 

OPTTDH — JT R P FB-S T P H- TT — B-S T " b* T T ' IT 



TOTAl 33 



0 0 1 3,0 -,23 ,10 -.57 ,26 2.00 39.00 c,„,„«uriMn» 

■n 1 29 BTVrt ^T-722 .74 .34 C J.Jd J5,V/ L 1, ' 0-99 

2 0 3 9,1 -.41 .,31 Ml -.54 , ,, 2,00 ,29,67 Ai^*»Me Joining 0-99 



ITEM NUMBER 4 C0EFPICIENT8 OP CORRELATION HEANS 



OPTION «T. N P PB-ST PB-TI ■ B-ST ■ B-TT ST TT 

0 0 0 ^5 ^ ;^ sentence writing 

CI 1 26 78,8 C ,74 ,25 1,04 .36 C 3,58 36,27 Subt-part part vhole-addend 

2 0 7 21,2 -,74 -,25 -1,05 -.36 1.6b 32,57 11-15 



• ' ADHINISTBATIOII TIMBt S6 



mu^ ^ 

TEST W 3 >CH. HONITR. 6T"P0P 



■suiiiiniinireoDtnTOr 

SUBTEST 3 FACTS SPEED'»AUDITIO« 



PAGE 124 



ITEN NUHBER 1 










coErriciENis or correlation 


MEANS 


ITEM DESCRIPTIONS 


OPTION 


MT 


N 


P 




PB"ST PB'TT 0>ST B>TT 


ST TT 




0 

C 1 
3 


0 

1 

0 


3 

30 
0 


9il 
90,9 
lO 


c 


•,7» ■,56 miai •i9B 

i72 ,S6 1,20 ,92 C 
,00 ,00 ,00 ,00 


5,67 iS,6o 
11,00 36,53 
. ,00 ,00 


2 + 4 


TOTAL 




33 " 












ITEH NUHBE«~T" 










Wt'lClSNIfl OP'CORBBLATIOil' 


". 'MEANS 




OPTION 


HI ■ 


N 


P 




PB«SI PB'TT B<6T B<TT 


SI TI 




0 

e 1 


0 
1 


? 

29 


6,1 
67,9 


c 


•,60: ;'.i47;^C^:M,20.''-s'93 M'.'^' 
.62 ,53 : ,96 .83 C 


5.50 24,50 
11,00. 36,66 


J > 

6 + 3 


TOTAL 


0 


2 

33 


b,l 




%24 ",26 ",48 ",51 


H.bU 29,50 




IXfitI NUHSER 3 










' COErriCKNIS^W'xORRBLAlibNife'l 


MEANS '■■ 'V.',' ' 


; ■. V~ ' ' 

' ;, '1 ' ,..:>;■■ ■, 


OPTION 




H" 






mi P8«Tf'"""H»8T ' 'H.Tr^'^" 


'"5) TT 




0 


0 


1 


3.0 




•,71 -,52 -1,79 -1,30 


2,00 18,00 




C I 
2 

TOTAL 


i 
0 


33 
0 . 
33 


97,0 
.0 


T 


. ./I ■.S2,.;^^l,Ji ■.J,fll,.,;;C,:....;, 
■ ,00 ;.;'^,00''''^!S;iOO, .'-' ■,00:^"#'';'"^ 


;10,7«,, 36.03 , 
■ iiv.OO - iOO 


"1 S+2 : 


ITEH NUMBER 4 










CDErriciENTs or correlation 


MEANS 


i 


OPTION 


HT 


" 






PB-Sl;'PB-TT:S;ii-8i:;5B-tfi^^^|i;: 


iisT '.iji; . TT 


'■ ; ' 1 , / ; ■ ■ ' ' ■ ^ , 


0 

C 1 
2 


0 

1 

0 


1 

33 

0 


3,0 
97,0 
.0 


c 


•,71 ■,b2 •1,78' •1,30 
,71 .52 1,38 1,01 C 
,00 ,00 ,00 ,00 


10,78 . 36,03 
•00 ,00 


2 + 3. 


TOTAb 


; 1. 


4J 








W;'*' ,>k»K,). ■',■1.*, ; 




JIEH NUMBER a - 










■"CUErriCIENTS "Dr'CDHHELAIlDii ' ^' 






OPTION 


WT 


N 


P 




PB-ST PB-TT 8«SI B"TT 


SI TI 




0 

C I 


' 0 
1 


0 

33 


.0 
100,0 


c 


^.;;,oo."v.,ao||!s,oo:S-jovi^6 
V:-;,oo,;^v/-,oo-:tl-.oo^i>"»oo;:'sC;L^ 


■■C.,O0' i'r' ^00■■ 
;l0,52 35,48 


. .t ■■ 
.1 

I 5 + 0 


■i 

TOTAL 




— 0— 
33 


. lO 




,9V ,00 ,00 ' 




M 
0 



mm 3i0 



luimiiiiii iTimmiatici -—ttt-. - 

illllTMT 1 FACTS mEli,.^B^rTinN 



PAGE t2» 



H 
0 



OPTION 




H 


p 


PMST 


PB-TI 




»•« 


8T 


TI 

- i 


0 


0 


1 




•.n 


•.S2 


•1.71 


M.JO 


3,00 


18,00 1 


ei 


I 


n 


97,0 e 


.11 






1.01 c 


10,71 


36,0) ; 




0 


0 


.0 


,(0 




,09 


.00 


.00 


.0(1 


tOTH 




)) 

















1 + 3 



immm 7 

OPTION 



coirrictiNTs or coHKciiiiioN mf" 

P PB«»T P>«lt B'lT B^TT ST TT 



0 0 

Al I 



i.O ",71 >.B2 M,79 <1,]0 3.00 11,00 
97.0 C .71 .83 l.il 1.01 C 10.7< 36.03 



TOTAL 



4 i 33 97.0 C .71 .83 

1 5 0 io 7^ So 



,00 .00 



,00 ,00 



9 + 2 



nCK NUNBH I 

mmr 



coGrriciCNis or corrclatioii 

FB«8T PB«IT B-BT B*TT 



NCANS 



T 



ST 



0 

"TV 

2 

TOTU 



0 



T 



1 

IT 

0 

3) 



3.0 

.0 



t.39 ■JB ■.7) 



.3r 

,00 



..00 



.87 
,00 



,00 



7.00 



TI 



37.00 



,00 ,0(1 



6 + 6 



moiiNiw 9 



cocrricKNTa or corrblatioh 



NEANB 



OPTION HT 



P 



PB-8T PB«TT B*ST 6«TT 



8T 



— r 
ci 

w 



T 

I 

0 



"T 

38 
3 

If 



1I,T 
78,1 



'^6^ 

.66 
-,06 



%6r 

.67 



•.98 -.Ol 
.87 ,91 
•.19 ",13 '.iB 



7.S0 
11,38 
10.00 



TI 



27,67 
37,73 
31.00 



6 + 7 



' immm lo 



coerriciENTS or c^RRibAiioli 

PB-8T PS-IT B'ST B*TT 



OPTION MT N 



P 



ST 



TI 



0 0 7 31,3 -.73 •,S9 M.OS •.BS 7,87 28.71 
Cl_ L M 66,7 C ,72 .66 .93 ,83 C 11.89 38.18 
TO -.ii -,19 •,23 •,30 9, 7 8 32.80 



-ERIC 



r 

TOTAL 



6 



7 + 6 



328- 



mm 2.0 

TEST WO 3 m, mm, imt 



vmsnwrmmm 

SUBTEST 3 FACTS 8PEeD")>DDniOI> 
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ITEHNUHBER U COEFFICIENTS OF CORBELATIOW HEANS 



OPTION 
vrl AVI* 




n 


r 


PB-ST PB«Tr 


B-8T B-TI 


ST 


II 






0 

C! 
J 


6 
I 

0 


It 

' 21 
1 


3)«3 
63,6 C 
3.0 


-.79 -.63 

,72 .61 
.04 -,01 


■,97 -,81 
,92 ,79 C 
,10 ",04 


8,i)' 
11,67 
llfOO 


io.l) ' 

38,24 
35,00 


9 + 7 




tOfAl 




}) 
















ITCH NURDIR ' 15 








COEFFICIENTS or COhftELATIO'i 








OPTION 


HT 


N 


P 


PB-ST PB«IT 


6-SI B-TI 


ST 


II 






0 

C 1 


0 
I 


6 

27 


18.2 
81,8 C 


•i56 ",48 

.56 .48 


•,62 -,69 

>81 ,68 C 


' 8,00 
11,07 


29.50 
36.81 


6 + 4 




I" 
TOIAti 


0 


D 

33 


.0 


,00 ,00" 


.00 ,00 


,00 


,00 




























AWIHtSTIATiON TM| S6 



TEST NO 3 ACH. 


HONITRi 


iT-POP 






SUBTEST 4 


FACTS SPEED""SUBTRACTION 




ITEM NUHiiER 1 










coErnciENTs or correlation 


NEAN8 


ITEH DESCRIPTIONS 


H 

N 


OPTION 


MT 


N 


P 




PB*8T PB*TT B"8T B"TT 


8T TT 


0 

C 1 
2 


0 

a 

1 

0 


1 

31 
1 


3.0 
93«9 
3.0 


c 


'.09 -.01 ".az •,04 
.18 ",00 ,33 ",00 C 
".17 ,02 ".42 ,04 


iM }&,io 

8,23 35,48 
6,00 36,00 


3 • Z 


Nl 


JOUh 




33 










1 




im NUHBEIl 2 ■ 










COeri'ICIENti DP CORkELATlOfI 








OPTION 


KT 


N 


P 




PB*ST PB"TT B"ST B"TT 


ST TT 






0 

C 1 


0 
I 


0 
31 


.0 
93.9 


c 


.00 ,00 ,00 ,00 
i3S ,33 ,63 ,57 C 




^ M A 

11 " H 




2 

TOTMi 


0 


2 

33 


6.1 




",3b ",32 ".TO ",M 


5,1)11 211,00 






ITEN NUNBER 3 










coErriciBNis OP correlation;' 


/; NEANS 


. . 




OPTION 


HI - 


N 


P " 




"VB"SI PB"TI 'B-ST ' B-tT ' ' 


9T II 






0 


0 


0 


•0 




.00 ,00 lOO lOO 


,00 ,00 






C 1 

2 

TOTAL 


1 
0 


33" 

0 

33 


100.0 
,0 


e ' 


.1)0 ^IIU ; ,«0,;;y:, ,flO,:^^v'> 
.00 ,:.,,00.:.;V, ,00:|^;.,00^ 


8,12 35,48 ^ 

yPO., ^ |00.. 


9-1 




ITEH NUHBER 4 










COEFPICIENIS or CORRELATION 


MEANS 


1 


Ik 


OPTION 


NT 


N 


p 




PB.8I PB"II-:^B"8t'':'VB"TI''r^^lc 


81 IT ;■ 






C 1 
2 


D — 

1 

0 


5 - 
27 
1 


15.2 
81.1 
3.0 


c 


'■'".5b •.4y .,84 '",73 
iSS .44 ,79 ,63 C 
",09 ,02 ",22 ,04 


'5120 ' 28.80 
7,00 3i,00 


7-3 




lOIAIi ' 




33 " 












• 


iUH ivuilHEK } 










-CUErriCIBRW Ur' CUHHELAfiutl ^^'^ 


Ht!AN8 ' 






OPTION 


n 


N 


P 




PB"ST PB"TI B"8T B"TT 


ST IT 









0 

I 


0 

33 


lO 
100.0 


c 


■, ' .00 •jOO!''r':.?^,0(j»',i/A,00';l^^'t!*^ 

.00 , ,00 .00 ::. ,00 ;■ V 


■■•,00'/,;'''';;sO0 
6.12 35.48 


6-1 


I 

332 - 


TOTAL 


U" 


-0 — 

33 


. .0 




,110 ,uo ioa — m " 


-,0D -"-^TTO^ ' 



I 








mmt im statistics 




PAGE U9 


TEST NO 1 ACH. HONriR. 6I-P0P 


SUBTEST 


4 nets SPCEn«8UBTR»CT10N 




ITEH NUMBER 6 


coErnciENTs or correlation 


MEANS 





OPTION MT 



P 



NT PB-TT B"ST B*TT 



ST 



TI 



C 1 



6 

35 

a 



TOTAL 



1B,2 
15.B 
-ill 



•,41 «.38 
•S3 ,91 
■■30 '.30 



•,60 ",56 
i73 i70 C 
■*89 ".59 



6,11 
8,60 



30,67 

37,ao 

2B.50 



7-5 



ITEM nmm 7 

OPTION 



NT 



COEFFICIENTS OF CORRELATION 
P PB-ST PB'TT B'ST B-TT 



MEANS 



ST 



TT 



0 

C 1 



5 

26 



2 

TOTAL 



2 

33 



15,2 



c 



6,1 



>,40 



S60 
j49: 



•.61 



•,93 



6,00 
B.65 



".18 ,06 ",36 ,13 



27.00 

jyo. 



6,50 37,00 



10-4 



ITEK NUMBER 8 



COEFFICIENTS OF CORRELATION 



■^t^flj^ft. MEANS 



OPTION 
0 



"TT 
3 

TOTAL 



NT 
0 



N 

14 



P 

42.4 



10 
9 
33 



PB-8I. PB"TI 



B-8T H"TT 
'.92 ",90 



ST 

6J1_ 



TI 

42.4 ".73 ".71 ".92 ",90 6.21 30.57 

27,3- ;,,2i ■■'■.^•^44M(28&;i59ii« 



13-9 



ITEM NUMBER 9 



COEFFICIENTS OF CORRELATION 



MEANS 



OPTION NT 



P 



■•PB-ST PB"TT fl"8T ■'t.B'TT^'^^S^iUj'.^ST. 



0 

C 1 
2 



TOTAL 

IlEh NUMBER 10 



16 
12 
5 

If 



48,5 
36,4 C 
15,2 



",48 
.57 
".10 



",40 
.43 
".02 



•,61 
.74 
",15 



".50 
,55 



7,00 }3,06 
9,83 38,83 
7.60 35.20 



U-8 



OPTION 


NT ■ 


N 


P 


PB"ST 


PB"TT 


B"ST 


B"TT 


ST 


TT 


0 


0 


18 


54,5 


",68 


",62 


",85" 


■.:-.l8;;':. 


■/•i:.'6,72,'" 




C 1 


1 


13 


36,4 


C ,71 


/■,65-; 


: ;.99;. 


^■'■■,83 ;"C 


,10,42 


40,58 


2 


0' 


I 


9,1 


",11 


",01 


".19 


",0l 


US 


35,33 


TOTAL 




33 
















1^333 










mi 











11-7 



334 



mm 3.0 








mmi \m mmm 


PACE 130 




TSSINO 3 ACH, 


MONITR, 


6T-P0P 




SUBTEST 4 


FACTS SPEED-SUBTRACTION 




ITEM NUMBER 11 








COEFFICIENTS OF CnRREUTION 


MEANS 


10 
H 


OPTION 


Ht 


N 


P 


PB"ST PB"TT B"ST B"fT 


ST IT 1 . \ 




9 

C 1 
2 


0 
1 
0 


12 
16 
S 


36,4 
4(.S C 
1S,2 


•i60 "|77 "169 
.65 ,96 iBl .71 C 
•,10 ",06 ",15 ",10 


i.H Jl,J8" 

9,62 )B,94 ' 12-4 
T.60 34,60 





— ineiinfflKirn ' coEFFieiENts or mmitm wm 



OPTION 


NT 


N 


P 


PB"ST 


PB-IT 


B"ST 


B«TI 


ST 


IT 


0 

C 1 


0 
1 


19 
12 


97,6 
36,4 C 


•,63 
.55 


".49 
.3B 


•,80 

.70 


•.62 
.49 C 


6.e$ 

9,75 


33,00 
3B.50 


3 

TOTAL 


0 


i 

33 


■ 6.1 


.31 


.24 


.43 


.47 


10,00 


41, QO 



Appendix C 
PERFORMANCE BY OBJECTIVE FOR THE TWO 
SCHOOLS AND SIX CLASSES 



For those objectives for which there are three Items^ the number 
of subjects represented In the proportion correct at a particular 
test time Is ascertained simply by summing the N*s for the three 
forms; however » wh^n there are more or less than three Items » the 
N Is Increased or decreased proportionately. 

No data were prepared by school and class for the Algorithms 
(Timed Test) objectives. 
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Table 



PROGRESS TOWARD OBJECTIVE^ ACROSS' ADMINISTRATION TIMES AS REPRESENTED 
BY PROPORTION OP STUDENTS ANSWERING ITEMS' COl^TOY' FOR» 

SCHOOL X 



Description of Objectives 



Objective 



Composite Objective 



of 



er 
ems 



Administration Time 



S-4 S-5 S-6 



Number 
of Items 



Administration Time 



S-4 S-5 S-6 



Huiserousness 
writes 0-99 
represents 0-99 

Dpen Sentences 
add 0-20 
subt 0-20 

+ HO 
+ 11-20 

Ordering, Place Value 
ordering 0-99 
notation 0-99 

Problen-Solvlog (Set A) 



a|dd-part part whole 
subt-conparlson 

11-15 
H9 

Problem-Solving (Set B) 
subt- join-addend 
add-slmple joining 
8ubt-part part whole-addend 

11-15 
0-99 



69.2 71.7 71.7 
70.8 80.0 85.0 



83.1 91.7 86.7 

86.2 95.0 90.0 

87.7 91.7 86.7 

81.5 95.0 90.0 



67.7 78.3 76.7 

13.8 16.7 100.0 



59.5 65.0 54.8 

57.8 70.0 77.5 

60.5 60.0 65.8 

75.4 85.0 88.3 

43.1 45.0 43.3 



60.5 67.5 71.1 
83.3 77.5 73.8 

35.6 55.0 52.5 

80.0 90.0 85.0 

38.5 43.3 46.7 



70.0 75.8 78.3 



.6 93.3 88.3 



40.8 47.5 43.3 



59.2 65.0 65.8 



59.2 66.7 65.8 



i 



Tibli (Continued) 



Duerlptlen of Objaetivii 



iMtinci-Wrltlng (Sit A) 
lubt-ilipli iipAiitlng 
idd-pirt pirt wholi 
lubt-compariion 



U-15 
0-99 

8intinc«-Hrltlng (Sit B) 
ittbt"joln-iddind 
idd-ilipli Joining 
lubt-pirt part vholi-addind 

11-15 
0-99 

Mntinci-Vrltlng (Frw Reiponii) 
idd-slnple Joining 
lubt-slnpli iiparitlng 
lubt-pirt part vholi-addind 
add-part part vboli 
lubt-eonpariaon 
lubt-Join-addand 



1 



Set A (ai above) 
Set B (as above) 

11-15 
0-99 



Algorithns 
addition algorithn 
iubtraction algorithn 



M 
of 



ir 

IDI 



Objective 



Adinlniitratlon Tine 
H S-5 S-6 



68,4 82.5 86.8 
81.0 90.0 95.2 
22.2 40.0 47.5 



75.4 76.7 85.0 
50.8 65.0 68.3 



11.9 20.0 26.2 

82.2 95.0 95.0 

58.1 45.0 50.0 

53.8 58.3 63.3 

49.2 48.3 50.0 



90.5 82.5 90.5 

95.6 97.5 97.5 
40.0 80.0 72.5 

90.7 82.5 92.1 
14.3 40.0 45.2 
23.3 32.5 39.5 

67.7 73.3 77.5 

50.8 65.0 68.3 

61.5 76.7 77.5 

56.9 61.7 68.3 



50.8 63.3 60.0 

36.9 41.7 35.0 



Conpoalte Objective 



Number 
of Itens 



Adninistration Time 
S-4 S-5 S-6S 



63.1 70.8 76.7 



51.5 53.3 56.7 



12 



59.2 69.2 72.9 



43.9 52.5 47.5 

341 



I 



FR?r^ tbe problea types correspond to Set B, these free response problems have the same wording etc. as the Interview 
i.e», tbft Sntioce-Vrltlng Sit B itens above have alternative wording, nuaber order, etc. 



Table (Continued) 



ascription of ODjectives 




Objective 




Composite Objectlv 






Administration Time 




Administration Tim 




Number 




Number 






of Items 


S-4 S-5 S-6 


of Items 


S-4 S-5 S-6 

« 



lounting 
on 9-31 
back 9-31 

Recall of Basic Facts 
(Speeded Test) 

add 0-20 
subt 0-20 



68.2 71.0 76.0 

55.3 66.3 61.3 



36 
36 



62.6 68.9 69.4 



.9 73.6 72.8 
.2 61.0 58.9 



'ora R 
'om S 
'ormT 



N- 



Adminlstratlon Time 
S-4 S-5 S-6 

20 20 20 
23 20 18 
22 20 22 



« 



ERIC 
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10 
H 
VO 



343 



Table , 

PROGRESS TOWARD OBJECTIVES ACROSS ADMINISTRATION TIMES AS REPRESENTED 
BY PROPORTION OF STUDENTS ANSWERING ITEM? CORRECTIY' ?0Rt 

SCHOOL 3 

N> 
N 
0 



)e8crlption of Objectives Objective Comiiositc Objective 





Nuober 
of Items 


Administration Tine 
S-4 S-5 .S-6 


Number 
of Items 


Administration Time 
S-4 S-5 S-6 


taousness 
vrltes 0-99 

represents 0-99 




61.8 
76.5 


65.6 
87.5 


89.7 
86.2 


6 


69.1 76.6 87.9 


)pen Sentences 

add 0-20 

flUU V ">v 

subt 0-20 




88.2 
82.4 


84.4 
90.6 


93.1 
89.7 






+ HO 
. +11-20 


\ 


91.2 
79.4 


87.5 
87.5 


86.2 
96.6 


6 


85.3 87.5 91.4 


Ordering, Place Value 
ordering 0-99 


3 


82.4 
11.8 


90.6 
3.1 


82.8 
17.2 


6 


47.1 46.9 50.0 


Problen-Solving (Set A) 
Bubt-sinple separating 
add-part part whole 




59.1 
62.5 
54.6 


77.3 
100.0 
75.0 


65.0 

^A A 

70.0 
72.2 






11-15 
0-99 


3 


85.3 
32.4 


87.5 
81.3 


96.6 
41.4 


6 


58.8 84.4 69.0 


Problem-Solving (Set B) 
subt-joln-addend 
add-slnple joining 
subt-part part whole-addend 




68.2 
68.2 
50.0 


75.0 
77.3 
63.6 


72.2 
80.0 
55.0 






11-15 344 

0-99 "^^^ 




94.1 
29.4 


93.8 
50.0 


86.2 
51.7 


6 


61.8 71.9 69.0 



Tabli (Continued) 



Daicrlptlon of Objectives 




Objective 




Composite Objective 




Number 
of Items 


Adnlnlatratlon Time 
S-4 S-5 S-6 


Number 
of Itens 


Administration Tine 
S-4 S-5 S-6 


Senteace-Wrltlng (Set A) 
subt-slople separating 

, add-part part whole 
subt-conparlson 


2 
2 
2 


95.5 90.0 83.3 
77.3 100.0 100.0 
29.2 45.5 75.0 


• 




11 Iff 

11-15 
0-99 


3 
3 


D4»/ (Oil 70tD 

67.7 78.1 75.9 


6 


66.2 78.1 86.2 


Sentence-Writing (Set B) 
, subc-Joln-addend 

aaa-sii&pj.e joining 
. subt-part part whole-addend 


2 
2 
2 


22.7 31.8 25.0 
01 7 Qi) ■« inn n 

7l./ iUU.U 

59.1 65.0 61.1 




• 


11-15 
H9 


3 
3 


•it\ t CO K CO n 
47.1 65.6 55.2 


6 


58.8 64.1 62.1 


Sentence-Writing (Free Response) 
add-slnple joining 
subt-slnple separating 
subt-part part whole-addend 
add-part part whole 
subt-conparlson 
subt-joln-addend 


2 
2 
2 
2 
2 
2 


95.5 100.0 95.0 

95.8 100.0 95.0 

75.0 72.7 85,0 

90.9 90.0 94.4 

4Ui7 J7il /UtU 

59.1 65.0 66.7 




• 


Set k (as above 
Set B (as above) 


6 
6 


/DtJ 0£*0 ODiA 

76.5 79.7 82.8 






1H5 
: 0-99 


6 
6 


80.9 85.9 86.2 
72.1 76.6 82.8 


12 


76.5 81.3 84.5 


iUgorlthns 
addition algorithm 
subtraction algorithm 


3 
3 


52.9 59.4 58.6 
17.7 43.8 65.5 


6 


35.3 51.6 62.1 



-|46 347 

ERXC# the problem types correspond to Set B, these free response problems have the sane wording etc. as the Interview 
i«e., the SentencHritlng Set B Items above have alternative wording, number order, etc. ' 
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Table (Continued) 



)e8crlption of Objectives 




Objective 


• 


Composite Objectlv 






Adiinistratlon Tine 




Administration Tin 




Number 




Number 






of Items 


S-4 S-5 S-6 


of Items 


S-5 S-6 



/ounting 
on 9-31 
back 9-31 

Recall of Basic Facts 
(Speeded Test) 

, add 0-20 
subt 0"20 



5 

4 



.8 87.0 77.6 
63.6 59.5 81.6 



36 
36 



74.5 75.0 79.3 



67.7 75.8 92.2 
56.4 62.2 78.5 



Administration Time 
S-4 S-5 S-6 

km R N " 10 10 9 

?oraS N« 12 10 9 

?orjiT • N« 12 12 n 



« 



m 



^- . ' Table 

\ PROGRESS TOUARD OBJECTIVES, ACROSS ADMINISTRATION TIMES AS REPRESENTED 

BY PROPORTION OP STUDENTS AUSWERINC ITEM?' CORRECTLY' PORt 

CLASS 1 



|Deacrlptlon of Objectives Objective Composite Objective 





Number 
of Items 


Administration Time 
S-4 S-5 S-6 


Number 
of Items 


Administration Tloe 
S-4 S-5 S-6 


NunerousnesB 
writes 0-99 
represents 0-99 




72.7 
77.3 


85.0 72.7 
95.0 95.5 


6 


75.0 90.0 84.1 


Open Sentences 
, add 0-20 
8ubt0-20 

■ 




100.0 90.0 90.9 
95.5 100.0 100.0 






i 0-10 

+ 11-20 

mm 


S 3 


100.0 90.0 90.9 
95.5 100.0 100.0 


6 


97.7 95.0 95.5 


'■ 

Ordering, Place Value 
I ordering 0-99 

UIHiAwiVII V*#7 


3 


90.9 
18.2 


90.0 86.4 
15.0 9.1 


6 


54.6 52.5 47.7 


Prpblen-Solving (Set A) 
i subt-simple separating 

add-part part whole 

subt-comparison 


1 


57.1 
50.0 
68.8 


78.6 66.7 
75.0 86.7 
71.4 85.7 


• 




11-15 
0-99 . 

■ 


3 


86.4 
31.8 


90.0 100.0 
60.0 59.1 


6 


J7.i IJtV /7.O 


Froblen*Solving (Set B) 
subt- join-addend 
add-simple Joining 
subt-part part whole-addend 




56.3 
92.9 
35.7 


78.6 85.7 

85.7 80.0 
58.3 53.3 




N 
N 


11-15 
0-99 




72.7 
50.0 


95.0 86.4 
55.0 59.1 


6 


61.4 75.0 72.7 



Table (Continued) 



leicrlption of Objectives 




Objective 




Composite Objective 


r 


Number 
of Items 


Administration Tine 
S-4 S-5 S-6 


Number 
of Items 


Administration Time 
S-4 S-5 S-6 > 


Sentence-Writing (Set A) 
'' subt-siople separating 

add-part part whole 

subt-conparison 


2 
2 
2 


93.8 100.0 100.0 

1 W AVV 1 V tliVv V V 

85.7 100.0 100.0 
35.7 58.3 66.7 







. 1H5 3 90.9 85.0 90.9 

0-99 3 54.6 90.0 86.4 6 72.7 87.5 88.6 

Sentence-Vriting (Set B) 

subt-join-addend 2 14>3 28.6 33.3 

add-simple joining .2 92.9 100.0 100.0 

8ubt-part part whole-addend 2 ^1*3 ^^'"^ 71*^ 

1H5 3 63.6 65.0 68.2 

. . 0-99 3 63.6 60.0 68.2 ^ 63.6 62.5 68.2 

Sentence-Writing (Free Response) 

add-simple joining 2 100.0 100.0 93.3 

' subt-simple separating 2 100.0 91.7 100.0 

subt-part part whole-addend 2 ^2.9 83.3 86.7 

- add-part part whole 2 ^00.0 85.7 92.9 

subt-comparison 2 ^^'^ ^0.0 60.0 

subt-joln-addend 2 ^^'^ ^0.0 35.7 

Set A (as above). 5 75.0 75.0 84.1 

Set B (as above)^ 6 56.8 77.5 72.7 

11-15 6 68,2 82.5 81.8 

H9 6 63.6 70.0 75.0 12 ^5.9 76.3 78.4 

Algorithms 

addition algorithi 3 63.6 80.0 63.6 

^ subtraction algorithm 3 54.6 50.0 50.0 6 59.1 65..Jr5§.8 

352 

' FRir*"^^ the problem types correspond to Set B, these free response problems have the same wording etc, as the interview 
I I.e./ the Sent6nce-1{rltlng Set B Items above have alternative wording, number order, etc. 
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Tabli (Cotitinuid) 



i 

Heription of Objictlvti 




Objective 




conposice ODjeccivi 






Adoiinlitration Tine 




Administration liw 




Nunbir 




Nunber 






of Iteoi 


S'k S-5 8-6 


of Itm 


S-4 S-5 8-6 

1 



ounting 
on 9-31 
back 9-31 

.Meill of Baeic Facts 
|(8paided Test) 

I Idd 0-20 
- ittbt 0-20 



5 

4 



83.3 87.5 31.1 
76.7 78.6 79.3 



36 
36 



80.3 83.3 80.3 



76.9 88.8 90.2 
67.8 80.0 71.6 



Adainistration Tine 
S-4 S-5 S-6 

'onR ll> 8 8 7 

bnS H- 8 6 7 

ton! H> 6 6 8 



i 



354 



ERIC 



to 
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Table 



PROGRESS TOWARD OBJECTIVES ACROSS ADMINISTRATION TIMES AS REPRESENTED 
BY PROPORTION OF STUDENTS AliSWERING ITEM$ CORRECTLY' ?ORl 

CUSS 2 

0^ 



Deicrlptlon of Objectives Objective Composite Objective 





Nunbfir 
of Items 


Administration Tine 
S-4 S-5 S-6 


Humbfif 
of Items 


Administration Time 
S-4 S-5 S-6 


Nunerousness 
writes 0-99 


3 


62.5 


41.7 


64.3 


6 




represents 0-99 




68.8 


75.0 


78.6 




65.6 58.3 71.4 


Open Sentences 














add 0-20 


3 


75,0 


91.7 


85.7 






8ubt0-20 


3 


75.0 


91.7 


78.6 






+ 0-10 


3 


75.0 


91.7 


85.7 






±11-20 




75.0 


91.7 


78.6 


D 


75.0 91,7 oZ.l 


Ordering, Place Value 














ordering 0-99 




56.3 


66.7 


71.4 


6 




notation 0"99 




0.0 


33.3 


21.4 


28.1 50.0 46,4 


jProblen-SoMng (Set A} 














subt-sinple separating ' 




D«) J 


HI 1 


CD n 






add-part part vbole 






it. 7 
DO./ 


ec c 
33. D 






subt-coiDarlson 


2 


■ 45.5 


50.0 


44.4 






11-15 


3 


56.3 


66.7 


78.6 


6 




0-99 




50.0 


50.0 


21.4 


53.1 58.3 50.0 


Problea-Sclving (Set B) 














subt- join-addend 




63.6 


50.0 


55.6 






add-slnple joining 




87.5 


85.7 


90.0 






subt-part part vhole-addend 




38.5 


55.6 


44.4 






11-15 35o 




81.3 


91.7 


85.7 




357 


0-99 




37.5 


33.3 


42.9 


6 


59.4 62.5 64.3 



P » * Table (Continued) 



' 

PMCTipblOn 01 UDjQCblycS 




Objective 




Conposlte Objective 


r . 




Adnlnlstration Time 




Administration Time 




Number 




Nunbfir 




r' 


of Items 


S-4 S-5 S-6 


of Items 


S-4 S-5 S-6 



Sentence-Hrltlng (Set A) 

I subt-slnple separating 2 90.9 75.0 77.8 

.' add-part part whole 2 87.5 85.7 80.0 

i subt-comparlson 2 l^*^ 11*1 ^^'^ 



1H5 
0-99 



3 
3 



68.8 66.7 78.6 
50.0 41.7 57.1 



59.4 54.2 67.9 



Sentence-Writing (Set B) 
;■' 8ubt!-joln-addend 

add-sinple joining 
/ flubt-part part whole-addend 

li, 

i 1H5 
I 0-99 

I' 

Sentence-Writing (Free Response) 
}^ add-slnple joining 
'', subt-simple separating 
p subt-part part whole-addend 
i add-part part whole 
:/ , subt-comparlson 



1 



Set A (as above) 
Set B (as above) 

1H5 
0-99 



addition algorithm 
subtraction algorithm 

, 358. 



12.5 28.6 30.0 

76.9 88.9 100.0 

36.4 25.0 55.6 

50.0 58.3 71.4 

43.8 41.7 50.0 



75.0 42.9 80.0 
92.3 100.0 100.0 

38.5 77.8 77.8 
81.8 75.0 88.9 
0.0 57.1 30.0 
27.3 37.5 33.3 

65.6 79.2 71.4 
43.8 54.2 64.3 

56.3 70.8 75.0 

53.1 62.5 60.7 



31.3 41.7 50.0 
31.3 25.0 14.3 



46.9 50.0 60.7 



12 



54.7 66.7 67.9 



hi 

M 



31.3 33.3 32.1 

359 



ppY^uS^ the problem types correspond to. Set B, these free response problems have the same wording etc. as the Interview 
y^IL t l.eii the Seateoce-tfrltlng Set B items above have alternative wording, number order, etc. . 



Table (Continued) 



oscriptlon of Objectives 



Objective 



Conpofilte Objective 



Number 
of Items 



Administration Time 
S-4 S-5 S-6 



Administration Urn 



Number 
of Items 



S-4 S-5 S-6S 



ounting 
on 9-31 
back 9-31 

Recall of Basic Facts 
(Speeded Test) 

M 0-20 

8ubt 0-20 



75.9 61.9 69.6 
31.6 40.0 4?.4 



58.3 52.8 59.) 



36 
36 



49.5 65.3 60.1 
31.8 43.1 51.li 



ormR 
om S 
OmiT 



N- 



Admlnlstration Time 
S-4 S-5 S-6 



3 5 
5 4 

4 ,5 



ERIC 



Table 



PROGRESS TOWARD OBJECTIVES ACROSS ADMINISTRATION TIMES AS REPRESENTED 
BY PROPORTION OF STUDENTS A^ISmNHTEHS' CORHECTLY PORl 

CUSS 3 



Description of Objectives Objective Composite Objective 





Number 
of Items 


Administration Tine 
$-4 S-5 S-6 


Number 
of Items 


AdqlnistratloD Time 
S-4 S-5 S-6 


Nunerousness 

writes 0-99 
: represents 0-99 


3 


61.1 
//.o 


58.8 
82.4 


81.3 
87.5 


6 


69.4 70.6 84.4 


Open Sentences 
: add 0-20 
. subtO-20 




88.9 
68.9 


82.4 
88.2 


87.5 
81.3 




f 

\ 


+ 0-10 
. +11-20 


1 


94.4 
83,3 


88.2 
82.4 


75,0 
93.8 


6 


88.9 85.3 84.4 


Ordering, Place Value 
ordering 0-99 
Dotation 0"99 

'* ■ 




72.2 
11.1 


94.1 
0.0 


87.5 
25.0 


6 


41.7 47.1 56.3 


ProbleiD-Solvlng (Set A) 
,' subt-slofile separating 

add-pAit part whole 

subt-conparlson 




45.5 81.8 
73.3 100.0 
50.0 72.7 


72.7 
60,0 




1 


, 11-15 
0-99 


3 


83.3 
33.3 


82.4 
88.2 


93.8 
37.5 


w 


jOiJ 03«j DjiO 


Problen^Solving (Set B) 
subt-joln-addend 
add-slnple Joining 
subt-part part whole^addend 




70.0 
63.6 
46.7 


81.8 
81.8 
75.0 


70.0 
72.7 
63.6 




IS) 


■ 11-15 
0-99 




88.9 
27.8 


94.1 
64.7 


81.3 
56.3 


6 


58J 79.4 68.8 



Table (Continued) 



DMcrlptlon of Objectives 




Objective 




Composite Objective 




Number 
of Items 


Administration Time 
,8-4 S-5 S-6 


of Items 


Administration Tine 
S-4 S-5 $-60 



Stntence-Hrltlng (Set A) 

subt-slnple separating 2 90.0 81.8 70.0 

: add-part part whole 2 81.8 100.0 100.0 

subt-comparlson 2 33.3 16.7 63.6 



11-15 
; 0-99 

Sentence-Writing (Set B) 
i subt-joln-addend 

add-slmple joining 

subt-part part whole-addend 

11-15 
, 0-99 

Sentence-Vrltlng (Free Response) 

add-simple joining 
: subt-slmple separating 

subt-part part whcle-addend 
: add-part part whole 

subt-comparlson 

subt-joln-addend 



1 



Set A (as above) 
Set B (as above) 

11-15 
0-99 



Algorithms 

addition algorithm 
: ' subtraction algorithm 



364 



61.1 58.8 93.8 
66.7 70.6 62.5 



0.0 0.0 0.0 

93.3 91.7 100.0 

50.0 63.6 50.0 

72.2 58.8 50.0 

33.3 47.1 50.0 



90.9 100.0 100.0 

93.3 100.0 90.9 

80.0 75.0 72.7 

90.0 81.8 90.0 

27.3 27.3 63.6 

40.0 63.6 60,0 

72.2 70.6 81.3 

72.2 79.4 78.1 

80.6 82.4 78.1 

63.9 67.7 81.3 



50.0 58.8 68.8 
22.2 52.9 68.8 



63.9 64.7 78.1 



52.8 52.9 50.0 



12 



72.2 75.0 79.7 



36,1 55.9 68.8 
If 



' TR^r^^^ problesi types correspond to Set B, these free response problems have ttie same wording etc. as the interview 
fc hKiC . I.e., the Seotence-]|/rltlng Set B items above alternative wording, number order, etc. 



Ascription of Objectives 




Objective 




Composite Objectiv( 


f 

f 


Number 
of Items 


Administration Time 
8-4 S-5 S-6 


Number 
of Items 


Administration Tlou 
S-4 S-5 S-6 


lounting 
: n 9-31 
' dck9-31 


5 


75.8 79.3 66.7 
57.1 59.1 '81.0 


9 


68.5 70.6 72.9 


RecfiU of Basic Facts 

^\ii|IVCU6U 1601/ 

: sdd (^20 
^I'subt 0-20 






36 
36 


. 61.6 73.5 90.1 
49.5 54.9 70.3 






Administration Time 
S-4 S-5 S-6 




• 


'orn R 
'om S 
'omT 


N« 
N- 


3 5 5 

7 6 5 

8 6 6 







4 




366 



367 



TabU 





CUSS 4 




IS 

to 


Diierlptlon of Objietlvii 


Objective 




Composite Objective 




AdQlnlatratlon Tine 

Nunber 

of Itens S-4 S-5 S-6 


Number 
of Itens 


AdmlnlstratioD Time 
S-4 S-5 S-6 


luurouiniii 
vrltMO-99 
riprMinti 0-99 


3 75.0 88,9 71.4 
3 50.0 66.7 71.4 


6 


62.5 77.8 71.4 


Opin Sintencu 
iddO-20 

luht 0*20 


3 87 1.00.0 71.4 
3 87.J 88.9 100.0 






1 O-IO 
t 11-20 


3 87.5 100.0 85.7 
3 87.5 88.9 85.7 


6 


87.5 94.4 85.7 


Ordirlng, Place Valui 
\. ordirlng 0-99 
\ ttotitloQO-99 


3 37,5 77.8 57.1 
3 25.0 0.0 0.0 


6 


31.3 38.9 28.6 


I 

nQblai"8oivlng (Sat A} 

lubHlopla iiparating 
\ add-part part vhola 
r aubt-eoBparlloa 


2 50.0 66.7 40.0 
2 60.0 83.3 100.0 
2 fiO 0 SO.O 60.0 






; 11-15 

■ 0-99 


3 62.5 100.0 71.4 
3 50.0 33.3 57.1 


6 


56.3 66.7 64.3 


rrODlU'SOlVUg volt B; 

lubHolD-addtod 
idd^iinolft loinlnt 
lubt-part part whole-addand 


2 80.0 50.0 60.0 
2 33.3 66.7 60.0 
2 40.0 33.3 50.0 






ll-l5Qg8 


3 87.5 66.7 100.0 
3 12.5 33.3 14.3 


6 


50.0 50.0 57.1 



ERIC 



Table (Continued) 



DMcnption 01 UDjeccives 




Objective 




A 1 a. Al 1 At 

Composite Objective 






Adninistration Tloe 




Administration Tine 




Number 




Number 






of ItenB 


S-4 S-5 S-6 


of Items 


S-4 S-5 S-6 


Sentence-Mtlng (Set A) 










8ubt*8lnple separating 


2 


40.0 33.3 40.0 






add-part part whole 


2 


66.7 66.7 100.0 






subt-conparlson 


2 


20.0 16.7 25.0 






11-15 


3 


75.0 44.4 85.7 






, 0-99 


3 


12.5 33.3 28.6 


6 


43.8 38.9 57.1 



Sentence-Writing (Set B) 
subt-join-addend 



subt-part part whole-addend 

11-15 
i 0-99 

Sentence-Urlting (Free Response) 
add-siiple joining 



add-part part whole 

subt-conparison 

subt-joio-addend 



1 



Set A (as above) 
Set B (as above) 

11-15 
0-99 



Algorithms 

^ addition algorithm 
C subtraction algorithm 

r 370 



2 


0.0 


16.7 


20.0 


2 


80.0 


83.3 


50.0 


2 


20.0 


0.0 


0.0 


3 


25.0 


44.4 


42.9 


3 


37.5 


22.2 


0.0 


2 


66.7 


66.7 


80.0 


2 


100.0 100.0 


75.0 


2 


20.0 


66.7 


50.0 


2 


60.0 


66.7 


80.0 


2 


0.0 


16.7 


0.0 


2 


o.p 


16.7 


20.0 


6 


50.0 


61.1 


50.0 


6 


31.3 


50.0 


50.0 


6 


50.0 


66.7 


50.0 


6 


31.3 


44.4 


50.0 


3 


37.5 


66.7 


57.1 


3 


12.5 


22.2 


42.9 



12 



31.3 33.3 21.4 



40.6 55.6 50.0 



hi 



25.0 44.4 50.0 



FR?r^^ the problem tQes correspond to Set B, these free response problems have the sane wording etc. as 
lie.) tht Settteaee-Vrlting Set B Items above have alternative wording, number order, etc. 
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the Interview 



i 



Table (Continued) 



(iserlption of Objectives 



Objective 



CoiDposlte Objectlvt 



Number 
o£ Items 



Administration Time 
H S-5 S-6 



Number 
of Items 



Administration TIdi 



8-4 S-5 S-6' 



lounting 
on 9-31 
back 9-31 

Recall of Bs' Facts 



add 0-20 
8Ubt 0-20 



5 

4 



23.1 53.3 72.7 
36.4 66.7 20.0 



36 
36 



29.2 59.3 47.6 



38.5 57.4 45.2 
26.0 44.4 38.1 



(omi S 
fomT 



N- 
N" 



Administration Time 
S-4 S-5 S-6 



372 



373 



Table 



PROGRESS TOWARD OBJECTIVES ACROSS ADMINISTRATION TIME3 AS REPRESENTED 
BY PROPORTION OF STUDENTS ADSVERIMG ITEMS' COKRECTLY' PORt 

CUSS 5 



Description of Objectives 



Objective 



Composite Objective 



Nunl 
of 



er 



Adnlnlstratlon Tine 



S-4 S-S S-6 



Number 
of Items 



Administration Time 
S-4 S-5 S-6 



writes 0-99 
represents 0-99 

Open Sentences 
add 0-20 
8ubt0-20 

h + 0-10 

puiB%t Place Value 
^ ordering 0-99 
t' notation 0-99 

f 

Problen-Solylng (Set A) 
subt-sliqjle separating 
add-part part vbole 

, subt-cooparlson 

1H5 
; 0-99 

Probleo-Solvlng (Set B) 

8ubt-joln-addend 

add-slnple Joining 
. sttbt-part part vhole-addend 

i. 11-15 
f 0-99 

it . Q 



62.5 73.3 100.0 
75.0 93.3 84.6 



87.5 86.7 100.0 

75.0 93.3 100.0 

87.5 86.7 100.0 

75.0 93.3 100.0 



93.8 86.7 76.9 
12.5 6.7 7.7 



72.7 72,7 55.6 

44.4 100.0 77.8 
58.3 77.8 87.5 

87.5 93.3 100.0 
31.3 73.3 46.2 



66.7 66.7 75.0 

72.7 72.7 88.9 

55.6 50.0 44.4 

100.0 93.3 92.3 

31.3 33.3 46.2 



68.8 83.3 92.3 



81.3 90.0 100.0 



53.1 46.7 42.3 



59.4 83.3 73.1 



65.6 63.3 69.2 



I" 



)Mcrlption of Objectives 




Objective 




Composite Objective 




Number 
of Iteis 


Administration Tine 
S-4 S-5 S-6 


Number 
of Items 


Administration Time 
S-5 S-6 S 



Sentence-Writing (Set A) 
subt-slmple separating 
ddd-part part whole 
subt-comparlson 



U-15 
0-99 

Sentence-Vrlting (Set B) 

subt-join-addend 
'■■ add-simple joining 
; 8ubt-part part whole-addend 

! 1W5 
0-99 

Santence-Vriting (Free Response) 
: add-simple joining 
; subt-slmple separating 
: subt-part part vhole-addend 
: add-part part whole 
■ ■ subt-comparison 
: , subt-joln-addend 



Set A (as above) 
Set B (as above) 

11-15 
0-99 



1 



: addition algorithm 
;, subtraction algorithm 



r' 1 

'v rnfr-*^^ problija types correspon 
Lyy^; i.e., the Sontence-Wiritlng Se 



100.0 100.0 100.0 
72.7 100.0 100.0 
22.2 80.0 88.9 



68.8 100.0 100.0 
68.8 86.7 92.3 



45.5 63.6 55.6 
88.9 100.0 100.0 

66.7 66.7 75.0 

68.8 66.7 92.3 
62.5 86.7 61.5 



100.0 100.0 88.9 
100.0 100.0 100.0 
66.7 70.0 100,0 
91.7 100.0 100.0 
54,6 90.9 77.8 
75.0 66.7 75.0 

81.3 96.7 92.3 
81.3 80.0 68.5 

81,3 90.0 96.2 
81.3 86.7 84.6 



56.3 60.0 46.2 
12.5 33.3 61.5 



68.8 93.3 96.2 



65.6 76,7 76.9 



12 



81.3 88.3 90.4 



37? 



34,4 46.7 53.9 



to Set B, these free response problems have the same wording etc. as the inteniew 
B items above have alternative wording, number order, etc. 



Table (Continued) 



)Mcrlptioa of Objectives 




Objective 




Jt 1 A At • A- f 

Composite Objectivi 


}. 




Administration Time 




Administration Timi 




Number 




Number 






o£ ItetDS 


S-4 S-5 S-6 


of Items 


S-4 S-5 S-6 



!ounting 

on 9-31 
] back 9-31 

i; Recall of Basic Facts 
I (Speeded Test) 

I add 0-20 
I subt 0-20 



5 

4 



92.0 96.0 90.9 
69.6 60.0 82.4 



36 
36 



81.3 80.0 87.2 



. 74.5 78.3 94.9 
64.1 70.6 88.5 



Administration Time 
S-4 S-5 S-6 



fomR 
S 



N 
N 
M 



7 5 
5 4 
4 6 



PROGRESS TOVARD OBJECTIVES ACROSS ADMINISTRATION TIMES AS REPRESENTED 
BY PROPORTION 07 STUDENTS ANSWERING ITEN9' CORRECTLY' ?ORi 

CLASS 6 



00 



Description of Objectives 



Objective 



Composite Objective 



Administration Tine 



er 



Number 



Administration Tine 





of Items S-4 


S-5 


S-6 


of Items S-4 


S-5 


S-6 


Nunerousness 














wncefl \rii 


^ 68.4 


68.4 


76.5 






represents ir?? 


1 TIT 

J 73.7 


73.7 


82.4 


71.1 


71.1 


79.4 


Open Sentences 
















^ Afl A 
w 00»4 




QQ 0 
00.2 








8U0C 




9'!./ 


o2,4 








+ 0-10 


3 84.2 


89.5 


82.4 


^ 76.3 






+ 11-20 


3 68.4 


94.7 


88.2 


92.1 


85.3 


Ordering, Place Value 














; ordering 0-99 


3 63.2 


73.7 


76.5 


^ 39.5 








\ 1Q Q 


ICQ 


5.9 


44.7 


41.2 


tTODieo'DOiving [bit hj 
















2 AA ^ 




jUiU 








: add-part part whole 


2 69.2 


61.5 


75.0 








,: subt-conparlson 


2 63.6 


58.3 


60.0 








' 1H5 


3 84.2 


84.2 


88.2 


^ 65.8 






' 0-99 


3 47.4 


31.6 


35.3 


57.9 


61.8 


:ProbleiD-Solvlng (Set B) 














8ubt-joln-addend 


2 54.5 


75.0 


70.0 








; add-slnple joining 


2 92.9 


69.2 


58.3 








\ subt-part part whole-addend 


■ 2 30.8 


61.5 


58.3 









0-99 380 



84.2 94.7 76.5 
36.8 42.1 47,1 



60.5 68.4 6L8 



Table (Continued) » 



Diictlptlon of Objectives 



Objective 



Composite Objective 



Number 
of Items 



Administration Time 
S-4 S-5 S-6 



Number 
of Items 



Administration Time 



S-4 S-5 S-6 



Sentence-Writing (Set A) 
subt-simple separating 
add-part part whole 



100.0 91.7 100.0 
78.6 92.3 100.0 
15.4 53.9 33.3 



11-15 3 63.2 89.5 82.4 

0-99 3 63.2 68.4 70.6 g 63.2 79.0 76.5 

Sentence-Writing (Set B) 

subt-join-addend 2 14.3 7.7 16.7 



2 . 76.9 100.0 100.0 

subt-part part whole-addend 2 ^3.6 58.3 40.0 

1H5 3 57.9 57.9 58.8 

0-99 3 42.1 52.6 47.1 ^ 50.0 55.3 52.9 

Sentence-Writing (Free Response) 

add-slmple joining . 2 100*0 92.3 100.0 

subt-simple separating 2 92.3 100.0 100.0 

subt-part part whole-addend 2 ^^'2 8^*6 58.3 

add-part part whole 2 ^00.0 91.7 100.0 

subt-comparison 2 21*^ 30.8 58.3 

subt-join-addend 2 18.2 16.7 60.0 

Set A (as above). 5 68.4 73.7 85.3 

Set B (as above)^ 5 57.9 65.8 73.5 

11-15 e ^^'2 79.0 85.3 

0-99 e 63.2 60.5 73.5 ^2 ^^'^ ^^'^ 

Ugorlthms w 

addition algorithm 3 57,9 57.9 64.7 

subtraction algorithm 3 31.6 52.6 29.4 6 44.7 55.3 47.1 

382 383 

^ FRIC^^^ problem tjges correspond to Set B, these free response problems have the same wording etc. as the interview 
m a&iiD, i.e., the Sentence-Writing Set B items above have alternative wording, number order, etc. 



Table (Continued) 



lescription of Objectives 




Objective 




Composite Objective 




Number 
of Items 


Administration Time 
S-4 S-5 S-6 


Number 
of Items 


Administration Tine 
S-4 S-5 S-6° 


iounting 
on 9-31 
back 9-31 


5 
4 


62.5 68.8 75.9 
56.0 68.0 68.2 


9 


59.7 68.4 72.6 


Recall of Basic Facts 
(Speeded Test) 

add 0-20 
$ubt 0-20 






36 
36 


61.4 70.6 72.1 
48.7 60.1 56.9 



Administration Time 
S-4 S-5 S-6 



oroR N. 6 6 5 

onS N- 5 6 5 

tonT . ■ N- 8 7 7 



i 
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